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SUMMARY 

Issues Addressed 

The Historical and Cultural Resources Study Group addressed the following 
issue in its analysis of Generic Environmental Impact Study (GElS) 
scenarios. 

Forests often are the setting for important cultural and historic resources. 
Considering previously specified timber harvesting levels and looking at 
timber harvesting and forest management activities statewide.' 

1. 	 to what extent are unique historical and cultural resources (e.g., Native 
American cultural, religiOUS and spiritual resources) in forested areas 
impacted by timber harvesting and management? 

Minnesota's heritage resources represent values that are important to 
Minnesotans. Heritage resources reflect the history, contributions, and 
ongoing cultures of the ethnic groups which have created this state. 

Approach 

This analysis of the effects of timber harvesting and forest management 
activities on heritage resources was developed from literature reviews and 
from the professional experience of the authors and other experts who made 
their records available. The work is presented in an ecoregion framework 
based on the seven ecoregion subdivision of Minnesota that has been adopted 
for the GElS. 

Impacts were assessed at three levels of harvesting as required by the Final 
Scoping Decision (FSD). These assessments quantified impacts as fully as 
possible, given the constraints of the information available at the time the 
study was prepared. 

Types of Heritage Resoum5 

Heritage resources can be divided into five main categories: cultural 
landscapes, standing structures, archaeological sites, cemeteries, and 
traditional use sites. 

Cultural LandsCilpes are a collection of features which represent interaction 
between humans and the environment. People may assign cultural meaning 
to natural features or features which have been made or modified by humans. 

standing Structures include buildings and structures made and used by 
people, generally in the recent past. Standing structures are rare within the 
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timberlands considered in this document; consequently, they are not 
discussed further, 

Archaeological Sites are located on C1r below the surface of the ground or 
under water. They include two major categories: Native American sites 
such as the remains of large and small villages, camps, and processing sites; 
and Euro-American sites such as fur trade posts, homesteads, and logging 
camps. Most of these sites are not visible at the ground surface and require 
special techniques to locate. Many sites are present within forested areas and 
could be adversely affected by timber harvesting activities. 

Cemeteries may contain the remainS of one or more human beings and are 
common on forested lands in Minnesota. These include Native American 
and Euro·American cemeteries. 

TraditioTUll Use Sites are locations which have been historically used by one 
or more groups of people for some type of activity. They may lack the 
physical evidence of artifacts or structures, and are often characterized by 
plants, animals and/or topography which are of cultural and religious 
significance to Native Americans. 

Site Location Density and Size 

Inventory of heritage sites has been carried out intermittently for over a 
hundred years. However, most sites in the state inventory have been 
recorded over the last three decades. Site data are entered into the state 
listing of known sites. This listing is maintained by the state archaeologist's 
office and now contains over 3,000 records; less than one percent of all 
estimated sites. However, the inventory contains numerous inaccuracies and 
is incomplete. 

Review of Models of Heritage Site Location 
Predictive modeling or locatioTUll modeling is a method for estimating the 
likelihood of the occurrence of particular types of cultural heritage sites on 
particular types of landscapes. Models are important as planning tools to 
project overall resource potential. They are also used to estimate the costs 
of locating, and where necessary, protecting these ,resources. Models are 
also useful in checking the validity and reliability of surveys conducted, and 
in determining the appropriate level of field survey needed for projects. 
Predictive models are required for each type of site. 

These predictive models indicate that most pre-Euro-American sites are 
probably located within 1,000 feet of past or present water features 
(including swamps, marshes, abandoned river channels, etc.) which average 
49 percent of the land area (ranging from 14.5 to 94 percent) in the northern 
ecoregions. 

ii 



laakko Poyry Consulting. Inc .• Minnesota GElS. Unique Historical and Cuirural Resources Techrucal Paper 

Current Inventory Procedures Used in Timberlands 
The USDA Forest Service is the only ownership that routinely surveys all 
timber sales. The entire sale area is surveyed. . 

Site Demity 
Site density figures were estimated for archaeological sites and cemetery sites 
combined as one category. No densities could be determined for cultural 
landscapes or traditional use areas. 

Site density figures were generated through a review of existing file data. 
Six ecoregions were examined in detail (1, 2, 3, 4, 5, and 6). There was 
insufficient data on site density in timberland areas to enable an estimate to 
be made for ecoregion 7. Estimated site density varied from 3 sites per 
1,000 acres to 32 per 1,000 acres. Of the ecoregions examined, the eastern 
prairie/forest transition zone (6) probably has the highest density, with an 
estimated average of 4 sites per 125 acres. For the western prairie/forest 
transition zone (5) there is an estimated average of 3 sites per 125 acres. For 
the central pine-hardwood forests, the estimate is 3 sites per 200 acres. For 
the border lakes and Lake Superior highlands unit, the estimate is 1 site per 
200 acres. For the glacial lake plains, the estimate is 1 site per 325 acres. 

Site Size 
Most archaeological sites are probably under 5 acres in size andappear to. 
vary by ecoregion. Sites in the eastern prairie/forest transition zone may be 
the largest, generally occupying 5 to 10 acres. Sites in the central 
pine-hardwood forests are generally under 5 acres, but over 1 acre. Sites in 
the Lake Superior highlands are frequently under 1 acre in size. Cemetery 
sites vary considerably in size, from less than 1 acre to 25 acres. Cultural 
landscapes range from small features, such as portions of rock outcrops, to 
large areas which include major topographic features. Traditional use areas 
may be less than 1 acre to 100 acres. 

State and Federal Laws Pertaining to Heritage Resoum.'S 

Both state and federal laws control and guide the inventory and management 
of cultural heritage sites. Review agents with roles in these laws include the 
Minnesota Historical Society, the state archaeologist, the Minnesota Indian 
Affairs Council, and the State Historic Preservation officer (who is also the 
director of the Historical Society). 

Impacts on Cultural and Historical Resources 

Most heritage sites are extremely fragile and can be seriously affected by 
timber harvest and associated activities, such as road construction. They are 
fragile because dislocation of artifacts and the sediments which contain them 
can destroy or seriously compromise the essential information which they 
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contain. Earth-disturbing activities do not have to be very intense to 
negatively affect such sites. 

Two principal types of negative effects on archaeological sites are caused by 
timber harvesting and forest management activities. These are site alteration 
and transfer, which result in the horizontal or vertical displacement of 
artifacts within a site, and the removal of artifacts from the site. Removal 
of artifacts can occur through mechanical means (windrows, etc.) and also 
through increased visibility, leading to illegal collecting. 

The timber harvesting operations which account for most impacts to cultural 
resource sites include: construction of access roads, skid roads, trails and 
landings, the felling of trees and the skidding of logs from the stand to the 
landing, and preparation of sites for regeneration or planting. Impacts which 
can occur as the result of these activities include: soil compaction, soil 
erosion, streambank: erosion, surface mixing of soils, and damage to abo~e 
ground features. 

Traditional use sites can be altered by modem harvesting operations through 
change of vegetative cover, reduction of aVailability of certain plants and 
animals, and changed frequency and mode of public access. 

When threatened by development or other earth-disturbing activities, sites 
significant for the scientific information they contain may be excavated to 
remove this information. Other sites may be significant because of spiritual, 
aesthetic, or other values which cannot be saved by scientific recording and 
which would be lost in whole or part if the property were adversely 
impacted. 

Past Impacts 
A substantial proportion of archaeological and cemetery sites in ecoregions 
6, 7, and parts of S have suffered damage from plowing. In some cases, this 
has been severe enough to destroy most of the scientific value of the 
archaeological sites. In the northern ecoregioDS, land clearance with chisel 
plowing has affected only a small portion of the land surface. 

Cemeteries retain their religious significance even if they have been plowed 
or furrowed. 

Number of Sites Potentially Impacted 
The estimates of site density were applied to the estimates of the total number 
of acres harvested in each ecoregion under the three scenarios. The 
maximum number of sites potentially impacted. at the three harvest levels 
were estimated at: base scenario-lOS,OOO sites or SS percent; medium 
scenario-121,OOO sites or 63 percent; and high scenario-142,OOO sites or 
7S percent. 

iv 
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Significant Impacts 

The following assumptions have been required to prepare these estimates: 

Assumption 1 

The data used to prepare these estimates is in the form of average site 

densities per 1,000 acres for each ecoregion. This implies there is an 

equal probability that any given harvested stand will contain sites. 


Assumption 2 

If an area is harvested, all sites within that area will be destroyed. 


Assumption 3 

SiteS in the northern ecoregions (I, 2, 3, 4 and parts of 5) have remained 

intact despite past land use activities. 


There are a range of factors which can be used to qualitatively assess the 
degree to which these assumptions hold. . 

Assumption 1 

More sites are located in shorelands which are less likely to be impacted 

by timber harvesting because of existing state and/or local regulations, 

e.g" shoreland ordinances. 


AlmDnption 2 

Surveys by the USDA Forest Service locate sites on their lands prior to 

harvest. Approximately 43 percent of all harvesting is undertaken during 

the winter months in northern and central Minnesota. The extent of 

undisturbed areas left after logging varies with the type of operation, 

from 15 percent (mechanically felled) to 37 percent (hand felled). 


Assumption 3 

Past land use activities, particularly plowing, have affected a substantial 

proportion of sites in ecoregions 6, 7, and parts of 5 but have affected 

relatively small areas of I, 2, 3, and 4, 


Significant impacts are assessed as occurring where timber harvesting and 
forest management activities damage a site such that its scientific, cultural or 
spiritual values are diminished in· whole or in part. Adoption of this 
interpretation resulted in a conservative assessment of impact by including 
those sites with a partial loss of values; however, this is appropriate for the 
purpose of a GElS. 
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Cultural Landscapes 
There is insufficient data to assess, even qualitatively, the extent that these 
sites will be impacted. Significant impacts are likely to occur and the 
relative number of impacts will increase as the level of harvesting increases. 

Archaeological and Cemetery Sites 
Based on the analysis presented in section 4, the predicted maximum number 
of sites to be destroyed is: base 100,000; medium 116,000; and high 
128,000. These totals exclude the impacts on USDA Forest Service lands. 
The actual numbers of sites affected can be confidently predicted to be less 
than these totals because of the nature of the assumptions used to generate 
these estimates. In addition, experts consulted as part of the GElS procss 
conclude that SO percent of these sites would not contain significant scientific 
value and could therefore be destroyed without the need for mitigation 
action. 

Traditional Use Sites 
Traditional use sites will be impacted. However, the extent cannot be 
quantified, as these sites have not been inventoried. 

VariatiOlw in Accordance with the Level of Harvesting 
Significant impacts at the three levels of harvesting will vary in two 
important ways. The first is that as the level of harvesting increases, so will 
the area subjected to harvesting. Thus, over the planning period, more area 
will be impacted under the high scenario than under the base scenario. This 
is reflected in the number of sites predicted to be impacted. 

In addition, the rate of harvesting is also higher under the medium and high 
scenarios. This means that until mitigations are implemented there is likely 
to be more area harvested without adequate protection for cultural and 
historical resources. Because many of these resources are nonrenewable, the 
information and other values lost from these sites under the increased levels 
of harvest at the higher scenarios is lost forever. Therefore, as the level of 
harvest increases, so should the urgency to implement mitigations. 

Mitigation Alternatives Identified 

Statewide Coordination and Leadersbip 
The office of state archaeologist has been given wide-ranging responsibilities 
regarding the location, protection and provision of advice on management of 
cultural and historical sites in Minnesota. The level of funding has not 
matched the assigned level of responsibility, thus preventing the office from 
providing the leadership role required to coordinate a statewide approach to 
these resources. The five mitigations identified below could best be 
coordinated through this office. 
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Upgrade and 11Ulintain the state listing ofknown sites.-The office of state 
archaeologist should be provided with the resources to maintain and operate 
the state listing of known sites. 

CoUed information.-A statewide program should be undertaken to identify 
cultural resource and traditional use sites. This information should be added 
to the existing site register. 

Develop predictive models for all timberland regions in the state. - The state 
should institute a policy to develop predictive models to provide statewide 
coverage of all timberlands. 

Develop protocols for protection of ilkntijied archaeological, cultural, 
traditional use and cemetery sites.-The state should develop protocols for 
sites that are located on timberlands. These should include a comprehensive 
description of measures required to protect the various types of sites. 

Training and education programs.-Education programs should be 
developed to inform landowners, timberland managers, natural resource 
professionals and loggers about cultural and historic resources and how they 
can be protected. 

Survey in Advance of Timber Harvesting and Forest Management 
Activities 
The following two mitigations involve techniques to prevent impacts by 
locating and avoiding or collecting sites. 

Identify areas where traditional uses occur.-Consideration oftraditional use 
patterns should be considered in the development of roading plans at the 
ownership and regional levels. 

Site sUn'ey.-All 'major ownerships should initiate programs of heritage site 
surveys as part of their forward planning processes. 

Modification of harvesting and Site Preparation Equipment and 
Techniques. 
These mitigations seek to reduce the risk of impact by reducing the extent 
and degree of damage to the physical structure of the soil. In the absence of 
routine surveys to identify and protect archaeological and cemetery sites, 
other measures designed to minimize the extent and degree of soil physical 
impacts will likely reduce the number of sites impacted. These mitigations 
will reduce the impacts on some. but not all, types of sites. These measures 
include: increasing the proportion of the harvest undertaken when soil 
strength is highest, particularly during winter; introducing the use of lower 
impact harvesting equipment and harvesting techniques to reduce the spatial 
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Preferred Mitigation(s) 

extent of soil physical damage; and increasing the use of lower impact site 
preparation techniques that minimize soil disturbance. 

Development of the leadership and coordination role of the state 
archaeologist's office is of fundamental importance. The services and advice 
that could be provided will increase the likelihood of success for other 
mitigations. Therefore, these alternatives must be considered the highest 
priority. Of the remaining alternatives, those that seek to identify and or 
prevent impacts from occurring are preferred over those that seek to reduce 
the risk of impacts by changing equipment and practices without first 
identifying sites. This is because the latter type of mitigations only reduce 
impacts on certain categories of sites and do not el iminate the risk of damage 
to those categories of sites that can benefit. However, each of the 
mitigations may be useful, depending on· site specific and operationat 
circumstances . 

, " 
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1
ISSUE DESCRIPrION 

Forests often are the setting for imponant cultural and historic resources. 
OJnsidering previously specijied timber harvesting levels and looking at 
timber harvesting and forest management activities statewide: 

1. 	 to wIwJ extent are unique historical and cultural resources (e.g., Native 
American cultural, religious and spiritutll resources) in forested areas 
impacted by timber harvesting and management? 

These resources represent values that are important to Minnesotans and 
reflect the history, contributions, and ongoing cultures of the ethnic groups 
which have created this state. A variety of ethnic groups are responsible for 
the cultural and social identity associated with Minnesota, and the sites which 
represent their history have particular significance for the present imd future 
generations. An ancient burial mound cemetery, for example, has sacred and 
symbolic meaning for Native Americans. Its treatment has contemporary 
cultural and political ramifications. An abandoned mine and the foundations 
of an associated company town may have significance for the identity of a 
range community. A fur-trade era site may represent tourism and economic 
opportunities for a depressed area economy. Professional and amateur 
scholars may also find clues to long-term climatic and population changes in 
archaeological sites. Eartb-disturbing activities, including a wide range of 
activities related to timber management, can adversely affect this heritage. 

The information contained within Native American sites has special 
significance. This information, together with Native American oral history 
and written historical accounts dating from early European times, constitutes 
the history of these people. Therefore, each site that is destroyed without the 
collection of relevant information is an irretrievable loss. The widespread 
destruction of 'sites in the more developed rural and urban parts of the state 
has increased the significance ofthe sites found in the less developed forested 

. areas. This report is concerned with the latter category of sites. 

1.1 
Nature and Categories of Heritage Resoun:es 

Resources considered in this technical paper include a range of historic 
property types which reflect the diversity of our history and culture. These 
are sometimes called heritage resources or cultural resources. Buildings, 
structures, archaeological sites, cemeteries, landscapes, and individual objects 
may all represent significant aspects of our heritage. These historical and 
cultural resources range from SO-year old family cemeteries to lO,OOO-year 
old campsites with fire hearths and stone artifacts. These unique records of 
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the human use of Minnesota's landscape are nonrenewable because they are 
specific to the cultures and times which created them. 

The significance of these sites lies in the tangible connections which they 
give to the past, in the representation which they make about the history and 
culture of contemporary people, and in the scientific information which they 
may yield. For example, some sites, such as the Pipestone quarries in 
southwestern Minnesota, may be of particular spiritual importance to Native 
Americans. Others, such as small S,OOO-year old campsites on abandoned 
shorelines, may hold clues significant to scientists studying adaptation to 
climatic change. Ethnic groups, such as the Finnish who settled the 
Embarass area in northern Minnesota, celebrate their contributions to 
Minnesota through the preservation of homesteads and other properties 
created by their ancestors. 

Because there are many heritage sites" and because there can be varying 
perspectives on their significance, the federal government has established 
criteria for the placement of sites on the National Register of Historic Places. 
This is a national listing of properties worthy of long-term preservation. 
These same criteria are commonly used at the state level by the state 
archaeologist and the Minnesota Historical Society when giving advice on 
which sites are significant and which therefore may be adversely affected by 
management activities. 

According to the Department of Interior regulations describing the National 
Register criteria, 

The quality of significance in American history, architecture, 
archaeology, engineering, and culture is present in districts, sites, 
buildings, structures and Objects that possess integrity of location, design, 
setting, materials, workmanship, feeling, and association, and that 
(a) are associated with events that have made a significant contribution 
to the broad patterns of our history; or 
(b) that are associated with the lives of persons significant in our past; 
or 
(c) that embody the distinctive characteristics of a type, period, or 
method of construction, or that represent the work: of a master, or that 
possess high artistic values, or that represent a significant distinguishable 
entity whose components may lack individual distinction; or 
(d) that have yielded or may be likely to yield information important in 
history or prehistory. 

When threatened by development or other earth-disturbing activities, sites 
significant for the scientific information they contain may be excavated to 
remove this information. Other sites may be significant because of spiritual, 
aesthetic, or other values which cannot be saved by scientific recording and 
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which would be lost in whole or part if the property were adversely 
impacted. 

Overall, the panel of expert consultants estimated that approximately 50' 
percent of all archaeological sites would not meet these criteria. Such sites 
can be destroyed without the need for mitigative actions. As discussed later 
in this paper, these sites are included with all other sites in the assessment of 
significant impacts. These sites are treated separately when assessing 
appropriate mitigation measures, 

Most heritage sites are extremely fragile and can be seriously affected by 
timber harvest and associated activities, such as road construction. They are 
fragile because dislocation of artifacts and the sediments which contain them 
can destroy or seriously compromise the essential information which they 
contain. Earth-disturbing activities do not have to be very intense to 
negatively affect such sites. Traces of most Euro-American sites can still be 
seen on the surface of the ground. Even ancient Native American sites are 
generally within a foot of the ground surface, since there are very few places 
in the state where geological processes have buried them deeply. 

2 
BACKGROUND AND DESCRIPTION OF EXISTING ENVIRONMENT 

This section describes the types of sites found in Minnesota, past efforts to 
locate them and the range of laws pertaining to heritage resources. 

2.1 
Types of Heritage Resources 

Heritage resources can be divided into five main categories: 

1. cultural landscapes, 
2. standing structures, 
3. archaeological sites. 
4. cemeteries, and 
5. traditional use sites. 

The five categories of heritage resources have certain characteristics that 
affect their scientific value, efforts to find them and their susceptibility and 
vulnerability to damage from timber harvesting and forest management 
activities. Susceptibility is used here to mean the risk that a site will be 
impacted. Vulnerability is used to mean the risk that values of a site will be 
damaged if a site is impacted. The following sections characterize each type 
of site in these terms. 
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Cultural Landscapes 

2.1..2 
Standing Structures 

.2.1.3 
Archaeological Sites 

Cultural landscapes are a collection of features which represent interaction 
between humans and the environment. People may assign cultural meaning 
to natural features or features which have been made or modified by humans. 
Some examples might be a river modified for log driving, the Witch Tree 
along Lake Superior, or Bam Bluff in Red Wing. Cultural landscapes are 
often found in areas which may be affected by timber harvesting operations. 

Standing structures include buildings and structures made and used by 
people, generally in the recent past. These may range from houses and 
logging camps to bridges. Because of the typically undeveloped nature 'of 
timberlands, few standing structures are likely to be affected by logging 
activities. Such properties are rare within the timberlands considered in this 
document, and they will not be discussed further. Where such sites may be 
present, however, procedures for evaluation and mitigation are the same as 
for other property types • 

These sites are located on or below the surface of the ground or under water. 
They include the remains of Native American villages, camps, and 
processing sites, and Euro-American fur trade posts, homesteads, and 
logging camps where above-ground structures are no longer present. Most 
of these sites are not visible at the ground. surface and require special 
techniques to locate. Many sites are present within forested areas and could 
be adversely affected by timber harvesting activities. 

Archaeological sites can be separated into two major categories to aid in 
highlighting their differences. 

1. Native American Sites 

These include: habitation sites, such as large sites and small camp sites; 

procurement sites and special activity sites. 


2. Euro-American Sites 

These include: exploration, mission and ~ sites; logging-related 

sites; and homesteads and miscellaneous, more recent sites. 


The following characterizes the major types of sites under each of these 
categories. A complete listing of all types of archaeological sites is beyond 
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the scope of this document. The following categories illustrate some 
common types found in forested areas of Minnesota. Also noted are the 
features of these sites that contribute to their relative susceptibility and 
vulnerability to damage caused by harvesting and forest management 
activities. 

The size of a site and the number of artifacts it contains do not determine its 
significance in terms of the National Register criteria. Some small sites with 
few artifacts may be highly significant due to the nature of the information 
they contain. Significance can only be determined after testing the site and 
applying the criteria for inclusion on the National Register. 

Native American Habitation Sites 

1. l.4rge Vdlage Sites 
These are sites that reflect several periods of occupation. 

Surface evidence: 	 Generally none, possibly some surface pits or 
minor earthworks. 

Depth: 	 Typically less than 30 cm but can be up to 1 
meter. 

Size: 	 Typically 2 to 5 acres (up to 15 acres). 

Stratified deposits: Yes-vertical arrangement important. 


Horizontal 

arrangement: Spatial arrangement of site elements is important. 


Examples of 

information 

contained: Changes in deposits through strata can show 


changing technology. changing resource base, 
population densities, settlement systems, day-to-<lay 
subsistence and social structure. 

2. SlIfIIll CIl1IflI SItu 
These sites reflect single, or a small number, of occupations. 

Surface evidence: 	 Generally none, may be small pit features. 

Depth: 	 Typically less than 30 cm. 

Size: 	 Typically less than 0.5 acre and not larger than 
1 acre. 
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Stratified deposits: Very limited stratification, typically single 
occupation. 

Horizontal 

arrangement: Spatial arrangement of site elements important. 


Examples of 

information 

contained: Evidence of day-to-day life, technology at a 


particular time and adaptation to regional resources. 
In conjunction with other sites in the region can 
provide insights on population base, trade and travel 
systems and patterns of social organization. 

3. Resource Procurement Sites 
These sites contain a unique resource used repeatedly, often over lengthy 
periods. Examples include: quarry sites for stone tools and fishing sites 
where a restriction or rapids occur in a stream. 

Surface evidence: 	 Possibly present in some circumstances, e.g., 
quarries. In other circumstances, e.g., fishing 
sites, there is no evidence. 

Depth: 	 Typically less than 30 cm. 

Size: 	 Typically small. less than 2 acres. 

Stratification: 	 Typically evidence of repeated use with 
stratification. 

Horizontal 
arrangement: Spatial arrangements of the site elements is 

important. 

Examples of 
information 
contained: Valuable for evidence of resource procurement, 

technology. timing of seasonal activities. and trade 
and travel networks. 

4. S"ciIIl Activity Sim 
These sites are small. single-use sites such as stone tool manufacturing sites 
and isolated kill sites. Their locations cannot be reliably predicted because 
they are typically evidence of an opportunistic event. Because of this, they 
are the most difficult to locate. 
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Surface evidence: Minimal "or nonexistent. 

Depth: Typically less than" 30 cm. 

Size: Typically a fraction of an acre and usually not 
larger than 1 acre. 

Stratification: Typically nonstratified; therefore, single 
use sites. 

Horizontal 

arrangement: " Not applicable. 


Examples of 

information 

contained: Show a sequence of technological activities, 


organization of social tasks; in conjunction with 
other sites can provide insights on seasonal patterns 
and social organization. 

Euro-American Sites 

1. E:qltJ1'tItIolI,Misrions tI1I4 7'1'tItk-lWtItlfl SItn 
These sites include early forts and encampments, missions and trading posts. 
Locations of these sites may be in the archival literature. 

Surface evidence: May show signs of building 
fireplaces, storage pits and cellars. 

foundations. 

Depth: Surface or below where cellars 
present. 

and pits are 

Size: Typically 1 to S acres. 

Stratification: None to minimal. 

Horizontal 

arrangement: Spatial arrangement of site elements important. 


Examples of 

information 

contained: 	 Pattern of day-to--day activities, evidence of initial 

encounters between Native American and Euro
American peoples, and Euro-American architecture. 
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2. Logging Related-Sites 
These sites include the remains of logging camps and associated 
infrastructure, sucb as dams, railroad grades and winter roads. 

Surface evidence: Almost always present in the form of building 
outlines, storage cellars, partially preserved structural 
evidence. 

Depth: On or close to the surface. 

Size: 2 to 5 acres. 

Stratification: No. 

Horizontal 
arrangement: Important information in the arrangement . of 

buildings and infrastructure. 
Examples of 
information 
contained: Pattern of day-to-day activities, arcbitecture and 

cbanging technology. 

3. HolllGt«lds tmd. tltMr 1Mre recent Euro-Amnictm sites 
This type includes abandoned bomestead sites, Civilian Conservation Corps 
camps and other similar types of sites. 

Surface: 	 Visible, remnant structural foundations, 
deteriorated evidence of structures. 

Depth: 	 Surface. 


Size: 	 2 to 10 acres. 


Stratification: 	 No. 


Horizontal 

arrangement: Spatial arrangement of site elements is important. 


Examples of 

information 

contained: Provides insight into day-to-day activities, 


arcbitecture, tecbnology. 
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Cemeteries 

Cemeteries, which may contain the remains of one or more human beings, 
are common on forested lands in Minnesota. These include early Native 
American cemeteries where interments were made in mounds of earth and 
Euro-American graves, which had wooden or stone markers. Most of these 
cemeteries are unmarked and difficult to recognize. Both types of cemeteries 
can be easily damaged by certain timber harvesting practices, such as site 
preparation. Other harvesting-related activities may not physically damage 
human remains, but may be perceived as sacrilegious when carried out on 
top of human graves. 

Cemeteries include: Native American burial mounds; Native American 
single or family sites; and Euro-American cemetery sites. 

1. Native AmeriCIIII buritll lIUIunds 
Range from single burial site to hundreds of sites. 

Surface evidence: 	 Ranges from highly visible for large complexes to 
difficult visibility for single or small sites. 

Depth: 	 Variable. 

Horizontal 
arrangement: 	 Not applicable. 

Value: 	 Cultural and spiritual values. All cemetery sites are 
protected from any form of disturbance on any 
ownership by Minnesota Statute 307.08. 

2. NatIVe American cenNtwa 
Single or family sites. 

Surface evidence: 	 Variable; sometimes none, or wooden spirit house, 
contemporary grave stone, depressions or mounds.. 

Depth: 	 Variable. 

Size: 	 Up to 1 acre. 


Stratification: 	 Not applicable. 


Horizontal 

arrangement: Not applicable. 


9 




Jaakko Payry Consulting. Inc .. Minnesota GElS, Unique Historical and Cultural Resources Technical Paper 

2.1.5 
Traditional Use Sites 

2.2 
Site Location . 

Value: As per previous category. 

3. Euro-AmerlCQIJ cemetery sites 
Single or family sites. 

Surface evidence: Variable. from none through to marked graves with 
headstones, possibly depressions or rises. 

Depth: . Variable. 

Size: Up to I acre. 

Stratification: Not applicable. 

Horizontal 
arrangement: Not applicable, 

Value: As per previous category. 

Traditional use sites are locations which have been historically used by one 
or more groups of people for some type of activity. They may lack the 
physical evidence of artifacts or structures, and are often characterized by 
plants, animals and/or topography which are of cultural and religious 
significance to Native Americans. These sites range from areas where 
particular religious practices are carried out, to areas where 
ceremonial/medicinal plants and traditional economic plants are gathered. 
These sites can be severely altered by timber harvesting activities, impairing 
their cultural value or interfering with the practice of Native American 
religions. 

Inventory of heritage sites has been carried out intermittently for over a 
hundred years. As an example of earlier work, a major survey of the state's 
Native American burial mounds was undertaken prior to the tum of the 
century (Winchell 1911) However, most sites in the state inventory have 
been recorded over the last three decades. Site data are entered into the state 
listing of known sites. This listing is maintaiaed by the state archaeologist's 
office and now contains over 3,000 records. 

The state archaeologist's office conducted an analysis of the quality of this 
site data as part of the analysis for the GElS (Blaylock and eyr 1991). This 
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analysis demonstrates that the state listing of known sites contains numerous 
inaccuracies and is incomplete. Some of the main findings include: 

• 	 probably only slightly more than 1 percent of all sites are currently 
recorded in the file; 

• 	 only 4 percent of the recorded cemetery sites and 28 percent of the 
archaeological sites listed have current information (recorded within the 
last 10 years); 

• 	 only 71 percent of the total records, and 58 percent of the cemetery 
records give a location to the quarter-quarter section; 

• of those records with a location to the quarter-quarter, 21 percent were 
inaccurate when plotted on a map; 

• 	 Euro-American archaeological sites are poorly represented in the file; 
and 

• 	 Native American traditional use sites are significantly under-represented 
in the site file. 

Agencies such as the Minnesota Department of Transportation, some 
divisions of the Department of Natural Resources (MNDNR), the USDA 
Forest Service, the Bureau of Indian Affairs, some Indian Reservations, the 
Fish and Wildlife Service, the National Park Service, and the Corps of 
Engineers have cultural resource professionals who conduct inventories and 
assist agencies in managing the heritage resources under their controL These 
heritage resource programs vary, based on the types of projects typically 
undertaken by the agency, and the applicability of various laws governing 
their activities. The USDA Forest Service, for example, operating entirely 
under federal mandates, routinely surveys all projects connected with timber 
sales, recreation development, or other earth-disturbing activities on the two 
national forests in Minnesota. The results of these USDA Forest Service 
inventories form the main body ofdata regarding the number and distribution 
of sites in the forested areas of northern Minnesota. 

There is no state database for cultural landscapes or traditional use sites. 
Known sites are listed in the cultural resource files of the Chippewa and 
Superior national forests, and in the state site file, which is maintained by the 
state archaeologist. The security of this information is maintained out of 
respect for its sensitivity to those who prov:ided it. 

Review of Models of Heritage Site Looation 

Although only a fraction ofthe heritage sites in Minnesota have been located, 
predictive modeling or loeational modeling can be used to estimate the 
likelihood of the occurrence of particular types of cultural heritage sites on 
particular types of landscapes. Predictive modeling cannot determine 
precisely where sites are located in the absence of other empirical data. 
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Field surveys are still needed to actually locate sites. However, predictive 
models are the initial step in developing field survey strategies. 

Models are also important as planning tools to project overall heritage 
resource potential and the costs to locate and, where necessary, to protect 
these resources, Additionally, models can be useful in checking the validity 
and reliability of surveys conducted, and in determining the appropriate level 
of field survey needed for projects. 

There have been few explicit models applied to the problem of cultural and 
heritage site distribution in Minnesota. However, the topic has been an 
important one nationwide, and land management agencies such as the USDA 
Forest Service and the Bureau of Land Management continue to expand their 
cultural resource programs in compliance with federal legislation. The 
construction of models for use by land management agencies has, however, 
been extremely controversial. In essence, there are archaeologists who 
advocate development of predictive models as an effective way to locate sites 
with less survey effort. In contrast, others advocate use of predictive models 
as a tool to assist the primary work of undertaking surveys. Some relevant 
literature describing the controversy may be found in Mueller 1974, Schiffer 
and House 1977, Plog 1981, Nelson and McAnany 1982, among many 
others. 

The only site types currently modeled are archaeological sites and cemetery 
sites. Experience elsewhere indicates that no model can be expected to 
predict the location ofheritage sites that differ greatly in character from those 
which formed the initial data base. For example, since there are no cultural 
landscapes and traditional use sites in the current data base, predictive models 
do not apply to these types of sites. 

It is also known that a model which predicts site location by specifying 
environmental variables can predict more locations by including more 
variables or attribute states. As Brose notes, "Eventually all of the 
environment will be included, as will all of the archeological sites. Many 
areas thus predicted to have sites may in fact not have sites, but no sites will 
be missed. This is a Type I statistical error" (Brose 1984:97). 

On the other hand, a model which predicts site locations by focusing upon 
fewer and more rigorously specified variables will deal with less and less 
area and will eventually produce a model which finds sites wherever they are 
predicted. "Many archeological sites may, in fact, exist in areas not 
predicted to have archeological sites. This is a Type n statistical error" 
(Brose 1984:97). 

In other words, predictive models can be useful tools for understanding the 
distribution ofparts of the heritage sites resource, and choices between Type 
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I and Type II error must be made with particular management requirements 
in mind. For example, certain types of sites, such as cemeteries, are of such 
social and cultural concern that Type II error may not be acceptable. 

Overall, experience gained in the use of these tools indicates that given the 
knowledge of site location at the time, modeling remains useful primarily for 
planning purposes such as estimating the time and costs of locating and 
protecting the heritage resource. 

Most models of site location used in Minnesota have been intuitive; the 
variables involved are not specifically stated, and they may vary with 
individual investigators and projects. In many cases, the results of surveys 
to find sites have been used in an inductive manner to develop models which 
have an unknown level of accuracy. 

University of Minnesota Shoreline Survey 
For example, the University of Minnesota conducted shoreline surveys of the 
northern Minnesota reservoir lakes for the Corps of Engineers in the late 
1970s (Johnson 1977, 1979) Although these surveys located numerous sites, 
the intuitive model which guided survey strategy led to the recording of only 
those sites which were highly visible, due to erosion or the presence of 
obvious surface features. More recent survey data from two of the 
reservoirs, based on geomorphological/hydrological models, shows that 
probably less than half of the existing sites were actually found by the Corps 
of Engineers' survey (Chippewa National Forest Cultural Resource Files 
1990-91). 

Minnesota Statewide Archaeological Survey (MNSAS) 
From 1977-80, the Minnesota Statewide Archaeological Survey (MNSAS) 
developed and tested models of site location which involved 11 surveys in 
parts of 21 counties (Minnesota Historical Society 1981), Only two of these 
surveys involved counties with much timber harvest activity: one survey was 
located in the south central part and the other in the southeastern part of the 
central pine-hardwood ecoregion. Applying the MNSAS results to the 
remainder of this ecoregion or to the other northern Minnesota ecoregions 
involves assumptions which might not be warranted by the data. 

The MNSAS survey was designed as a probability survey because existing 
data on heritage site locations in Minnesota was unrepresentative. The sites 
listed in the site tile do not accurately represent the full range of all sites. 
Bias in reporting has led to the probable underrecording of certain site types 
(see section 2), 

The MNSAS survey combined archaeological and cemetery sites and then 
divided them into two types-historic and prehistoric-based on age. This 
recognized that sources of site location information and the variables 
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affecting site location have changed over time, requiring a minimum of two 
different models. 

The MNSAS survey resulted in the following conclusions . regarding 
prehistoric sites: 

• 	 pre-European sites are most commonly found on land adjacent to 
shorelines (past or present); 

• 	 where lakes are present, there is a higher density of pre-European 
sites along lakeshore than along river or stream shores; 

• 	 where lakes are absent and rivers are deeply incised. sites may be 
located at greater distances from water; 

• 	 where sites occur away-from-water. they are usually small and occur 
in a low density; and 

• 	 in southeastern Minnesota site patterns are not linked to past and 
present shorelines but are more widely dispersed over the landscape. 

The MNSAS fieldwork results showed that for areas with many lakes, 
between one-third and one-fourth of all lakeshore sample units contained 
pre-European sites. Only three to eight percent of the away-from-water units 
contained sites. 

For areas with few lakes. pre-European sites appear ~ be found more often 
at greater distances from shorelines. For the southeastern part of the state, 
the survey showed high occurrences of sites in the away-from-water stratum. 

Since this model has not been tested in most of northern Minnesota, it is 
possible that areas of northern Minnesota may also have different site 
patterns. Unfortunately. a closer examination of the surveys which are 
within the central pine-hardwood forest ecoregion contributes little to an 
understanding of northern site patterning. 

For example. the Crow Wing County component of the MNSAS survey 
focused entirely on the drainage of a single river, the Nokasippi. Due to 
logistical problema, the sample size was too small to allow meaningful 
statistical inference. The Pine County-Kanabec County component of the 
MNSAS survey also focused on a river corridor, the lower part of the Snake 
River. This survey fell entirely within the Brainerd-Automba Drumlin area. 
In this survey, all the units at junctions of the river with its tributary lakes 
and streams contained sites. Approximately half the lakeshore units 
contained sites, and two-thirds of the streamshore units contained sites. 
Seven percent of the away-from-water units contained sites. 

These county-level results differ somewhat from the general conclusions of 
the overall study, summarized above. In particular, the apparently higher 
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overall site density and the high occurrence of sites in streamshore units may 
be of relevance to other areas in northern Minnesota, 

The MNSAS report also incorporates data from other systematic surveys 
done during the 19705 in Minnesota, including surveys in Voyageurs 
National Park, and the Superior and Chippewa national forests. 

The overall conclusion oft~ MNSAS repon is that most pre-European sites 
will bt located within 1,000 feet ofpast or present shoreline. The report 
also notes, however, that t~jield methods used on t~se surveys are biased 
against locating small sites, More recent work on the Chippewa National 
Forest, summarized below, confirms this bias. 

In addition to the patterning of pre-European sites, MNSAS also developed 
a separate model for historic sites, or sites created since the time of Native 
American and Euro-American contact. This model relied mainly on a 
thorough search of archives and literature for available documents on the 
specific survey areas, together with informant interviews during field work. 
Maps showing this information were produced for most of the southern 
counties in the survey, but not for any of the northern counties. 

The accuracy of these maps is not discussed in the MNSAS report. Recent 
information from surveys on the Chippewa National Forest indicates that the 
accuracy of archive records in capturing most of the historic site locations 
may be highly variable, depending on the age of Euro-American settlement 
and the nature of available records. Such models are strongly oriented 
toward Type II error. There is little specific information on the percentage 
of sites which cannot be found through the use of archive records, although 
such sites can be highly significant. For example, the site of an important 
trading post on Leech Lake was recently located through field examination, 
yet it was not readily available in the archive literature (Caine 1989, 1990). 

Paleohydrology Model 
The most recent systematic surveys based upon explicit models are those 
conducted in the Headwaters Lakes area within the Chippewa National Forest 
and the Leech Lake Reservation. These models ofpre-European site location 
are also based upon the primary assumption that most sites will be located 
within 1000 feet of past or present water. They differ in the area-specific 
reconstruction of past hydrology, such as abandoned river channels, former 
shorelines, and other such features specifically identified on U ,S. Geological 
Survey (USGS) topographic maps. This reconstruction is referred to as 
Pakohydrology. Field strategy for locating pre-European sites is then based 
upon shovel-testing these areas at IS-meter intervals. 

This approach has greatly multiplied the number of near-to-water situations 
which can be identified on the landscape. For example, many areas which 
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1.1.1 
Inventory Tedmiques 

today appear as swamps or marshes were once lakes or bays. Abandoned 
beach ridges which mark old shorelines of existing lakes may be one-quarter 
mile or more back from the present waterline. 

Application of this model has resulted in a major increase in known site 
density. For example, in one area surveyed in the 1970s by the University 
of Minnesota, an intuitive model was used which focused on stream-lake 
junctions and peninsulas. When resurveyed using the paleohydrology model 
that takes into account past shorelines and river channels, the number of sites 
found increased by 200 percent. 

These predictive models suggest that most pre-Euro-American sites are 
located within 1,000 feet of past or present water features (including swamps, 
marshes, abandoned river channels, etc.). As part of this analysis a random 
sample was taken from topographic quadrangle maps covering a range of 
landform conditions in the northern half of the state. Based on this analysis, 
an average of 49 percent of the land area (ranging from 14.5 to 94 percent) 
falls within this definition. Since it is known that most of this area will not 
contain sites, but that most of the sites will be included within this area, the 
model obviously contains significant Type I error. This is primarily because 
the environmental variables used to construct the model are very general. 
They are general because relatively little is known about which 
environmental variables influenced early Native American land use and how 
they were culturally mediated. Most of these sites can be found only through 
systematic subsurface testing techniques applied to the landforms identified 
in the predictive model. 

In summary, predictive models developed for the state thus far indicate that 
site location varies by type of site. For example, the variables which 
influenced the selection of a Native American village location 8,{)()() years 
ago are very differentfrom the variables which affected the location ofEuro
American logging camps ofZOO years ago. Consequently, a single predictive 
model cannot be used for all types ofsites. 

Standards for surveys to locate sites have been established by the Council for 
Minnesota Archaeology and are used by the state archaeologist in evaluating 
survey adequacy. Subsurface testing involves digging holes, generally at 
least 40 em across, at 1S-meter intervals in transects which cover the 
landform that may contain a site. Each shovel test is excavated through all 
soil layers which could contain cultural remains, and the soil is sifted through 
lA-inch mesh screens. In most areas of Minnesota, shovel tests need to be 
excavated to a minimum of 0 to 70 cm in depth. Shovel tests may be 
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augmented with soil cores to determine if deeper soil, horizons are present 
which will require further testing, usually with augers or heavy equipment. 

Subsurface testing requires trained personnel who can recognize debris such 
as fire-cracked rock and lithic debitage or stone flakes, as well as soil 
changes indicative of cultural occupation. Artifacts easily recognizable to the 
layman, such as arrowheads, are rarely found in shovel tests, since the bulk 
of material on most sites consists of broken or used-up discards and soil 
discolorations. 

Historic or Euro-American sites are frequently located more than 1,000 feet 
from present water, since their location was tied to nonwater transportation 
systems, such as railroads. Many, but not all, Euro-American sites can be 
located through intensive archive work followed by ground-truthing. Others 
can be located by systematically walking over the land and looking for 
surface indications, such as benns and depressions. In forested 'terrain, a 
walk-over survey is generally done during leaf-off conditions, when there is 
no snow cover. Walking transects are usually spaced 15 to 20 meters apart 
to insure full visual coverage. 

Cemetery sites can be located through the use of archive records, informant 
interview, and walk -over field survey. Minnesota's cemetery law requires 
that cemeteries be authenticated by the state archaeologist. Security of 
locational information must be assured. 

Native American traditional use sites can be located through a combination 
of archive search and informant interview., However, security of locational 
information must be assured before these processes commence. 

Because of the nature of pre-Euro-American sites and the soil depositional 
processes in this state, sites ranging from 200- to lO,OOO-years old may be 
found immediately under the ground surface. Where the same site has been 
reused over hundreds or thousands of years, a depositional sequence may be 
formed. Often this sequence is condensed into mere inches. When such 
sites are excavated, layers are skimmed off, usually in 2.5 or 5 cm levels. 

Deeply stratified sites are rare, and are found primarily on the floodplains of 
major river valleys, such as the Minnesota, Mississippi, and Rainy rivers. 
Since timber harvesting rarely occurs in these topographic settings, it is 
unlikely to have any impact on such sites. 

%.%.3 

Current Inventory Procedures Used on Timberlands 

The following describes the current inventory techniques employed by the 
major categories of timberland owners in Minnesota. 
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National Forest 
The Chippewa National Forest provides an example of the application of 
these survey standards to timber harvesting activities on national forests. The 
Chippewa conducts an on-the-ground survey of all timber sales wherein the 
entire sale area is surveyed, not just roads and landings. The type of survey 
coverage is determined by using the predictive models developed over the 
last ten years specifically for the Chippewa National Forest area.. These 
predictive models were initially developed at a general level as a three-year 
project and are being continually refined as new site data becomes available. 

To develop the initial model, an archaeologist and a geomorphologist 
reviewed all U.S. Geological Survey topographic maps for the forest and all 
available site location data. Where orthoquads were not available, the maps 
were supplemented with aerial photographs. All paleohydrographic features 
such as abandoned shorelines; former stream inlets and outlets and channels 
were identified. These features require shovel testing at IS-meter intervals 
across the relevant paleofeature. When a timber sale is planned, these maps 
are consulted to determine if such subsurface shovel testing is needed in any 
part of the timber sale area, 

Archive information is consulted for clues about the location of more recent 
sites, such as homesteads and logging camps. This includes such sources as 
Trygg maps compiled from the original land survey notes, as well as the 
earliest aerial photos from the area, which often show openings that may 
indicate homesteads. Areas which do not need shovel testing are walked 
over to detect surface features such as berms and cellar holes. Walk-over 
transects are spaced according to visibility. Generally they are at IS to 20 
meter intervals and cover the entire sale area. Walk-over surveys are done 
during leaf-off conditions, but with less than I-inch of snow cover. For 
example, in the Chippewa National Forest the costs of conducting these 

, " 	

surveys vary from an average of $3.00 per acre for large areas up to $4.00 
per acre for smaller blocks. 

Other PubUc Ownersbips 

There are no systematic. routine surveys for cultural or historical resources 

undertaken prior to harvesting operations by state or local resource 

management organizations. Where sites are known to exist on timberlands, 

modifications have been made to timber sales to protect these specific sites. 

This typically involves identifying the site boundaries and excluding logging. 


Private Ownersbips 

There are no systematic, routine surveys for cultural or historical resources 

undertaken prior to harvesting operations. 
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Site Density 

Native American Tribal Lands 

Systematic, routine surveys are beginning to be conducted on tribal lands. 

Some tribal governments have passed historic preservation ordinances that 

require implementation' of protective measures. 


Although no densities could be determined for cultural landscapes or 
traditional use areas, site density figures were estimated for archaeological 
sites and cemetery sites combined as one category. These estimates were 
developed for each of the seven ecoregions shown by figure 2.1. These 
ecoregions are geographic regions with similar physical and biophysical 
characteristics, and were derived from the ecoregions defined by the Upper 
Great Lakes Biodiversity Committee (UGLBq. 

Site density figures were generated through· a review of existing file data by 
a panel of expert consultants (see acknowledgements) currently working as 
cultural resource managers for the Minnesota Historical Society, the 
Minnesota Department of Transportation, the USDA Forest Service, the 
Minnesota Indian Affairs Council, and the Minnesota Department of Natural 
Resources (MNDNR). 

For the northern ecoregions (1, 2, and 3), the primary data reviewed was 
from the two national forests. For the central pine-hardwood forests 
ecoregion, primary reliance was placed on data from the Chippewa National 
Forest, the Minnesota state site file, and information generated by the 
Minnesota Statewide Archaeological Survey. For the western prairie/forest 
transition zone, primary reliance was placed ,on MNSAS survey data. and 
state site file data. Wherever appropriate, data generated by the Minnesota 
Department of Transportation's Trunk Highway Survey was also considered. 

Site density calculations werecompJicated by the fact that most surveys. 
other than those of the national forests, report only the number of sites 
found, and not the number of acres surveyed to locate that number. In 
addition, surveyed areas are not classified or reported according to standard 
categories which would make them comparable. All estimates given here 
must be considered judgmental in that they are opinions or estimates based 
on available data and discussion among panel members. 

Six ecoregions were examined in detail (I, 2, 3, 4, 5, and 6). There was 
insufficient data on site density in forested areas to enable an estimate to be 
made for ecoregion 7. This ecoregion contains just under 4 percent of forest 
lands in the state so its exclusion does not markedly affect the analysis. 
Estimated site density varied from 3 sites per 1,000 acres to 32 per 1,000 
acres (table 2.1). Of the ecoregions examined, the eastern prairie/forest 
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F"lIure 2.1 Bcoregioas used in the GBIS sIudy. 

transition zone (6) probably has the highest density, with an estimated 
average of 4 sites per 125 acres. For the western prairie/forest transition 
zone (5) there is an estimated average of 3 sites per 125 acres. For the 
central pine-hardwood forests, the estimate is 3 sites per 200 acres, for the 
border lakes and Lake Superior highlands unit, the estimate is 1 site per 200 
acres, and for the glacial lake plains, the estimate is 1 site per 325 acres. 
Based on these estimates and the acreage of forest lands in each ec:oregion 
there are approximately 190,000 sites predicted to exist in ec:oregions 1 to 6. 

As discussed, the site density figures include all archaeological and cemetery 
sites. The categories of sites listed under section 2.1 vary in terms of their 
contribution to site density assessments. For example, Native American 
special activity sites and homestead sites are comparatively common. In 
contrast, large permanent Native American villase sites are uncommon. 
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Table 2..1 Estimates of archaeological and cemetery sites by ecoregion. 

EcoregioD Estimated Site ])easily 

1 3 per 1,000 

2 5 per 1,000 

3 5 per 1,000 

4 15 per 1,000 

5 24 per 1,000 

6 32 per 1,000 

7 DO estimate 

1.4 
Site Size 

Although site density appears to vary according to ecoregions, there is 
significant variability within most ecoregions. For example, the panel 
concluded that site density was probably very high along major rivers and on 
glacial beach ridges within the glacial lake plains ecoregion, but extremely 
low in other areas within that ecoregion. Data is not available to quantify 
such differences, and maps which identify paleohydrological features in detail 
are not available. 

Although most archaeological sites are probably under S acres in size (section 
2.1), site size appears to vary according to ecoregions. Sites in the eastern 
prairie/forest transition zone (ecoregion 6) may be the largest, generally 
occupying S to 10 acres. Sites in the central pine-hardwood forests 
(ecoregion 4) are generally under S acres, but over 1 acre, Sites in the Lake 
Superior highlands (ecoregion 3) are frequently under 1 acre in size, 

Cemetery sites vary considerably in size, from less than 1 acre for a single 
grave, to 2S acres for large groups of burial mounds. The largest cemeteries 
are located in the south central part of the state, particularly in the metro 
area. 

Cultural landscapes also vary, ranging from small features, such as portions 
of rock outcrops, to large areas. which include major topographic features. 
Little inventory has been done of these types of sites, so there is no data 
upon which to base an estimate of size. 

Traditional use areas may be less than 1 acre, as in the case of some resource 
gathering areas, or 100 acres, as in the case of a vision quest area. With the 
exception of a few identified areas in northern Minnesota, traditional use 
sites have not been inventoried. This information is highly sensitive to 

21 



laakko Poyry Consulting. Inc., Minnesota GElS, Unique Historical and Cultural Resources Technical Paper 

Native American people. Those seeking to obtain this information must 
respect this sensitivity and be able to guarantee the security of the 
information. 

2.S 
State and Federal Laws Pertaining to Heritage Resources 

Both state and federal laws control and guide the inventory and management 
of cultural heritage sites. Review agents with roles in these laws include the 
Minnesota Historical Society, the state archaeologist, the Minnesota Indian 
Affairs Council, and the State Historic Preservation officer (who is also the 
director of the Historical Society). 

MN ST 307.08 
Minnesota's Private Cemeteries Act (MN ST 307.08) protects all human 
remains located outside planed cemeteries from disturbance, whether on state 
or private property. It is a felony to disturb human remains, and a gross 
misdemeanor to alter or remove grave markers such as headstones or earth 
mounds. The state archaeologist maintains the inventory of known sites 
covered by this statute. This statute applies to all nonfederal public and 
private property. 

MN ST 138 
This statute contains several sections pertaining to historic and archaeological 
sites. The Minnesota Historic Sites Act (Chapter 138.51-.66) lists sites on 
the State Registry and requires cooperation of agencies in the preservation of 
historic and archaeological sites. This section and procedures for review of 
listed sites is currently being revised by the state legislature. This statute 
applies to nonfederal public property. 

Chapter 138.31-.42, known as the Field Archaeology Act, licenses 
archaeology on all state lands and requires that agencies submit plans which 
might affect sites to the state archaeologist. the director of the Minnesota 
Historical Society and. in the case of Native American sites, the Indian 
Affairs Council. for review and recommendations. The state archaeologist 
maintains a data base of known sites (section 2.2); a duplicate data base is 
at the Minnesota Historical Society. MN ST 138 covers activities which are 
part of timber harvesting on state or county lands. 

Shoreland ReguiatiOIli 
The recently implemented MNDNR Shoreland Regulations require review for 
heritage sites and make provision for the mitigation of negative effects on 
sites through data recovery. These regulations are to be incorporated into 
county zoning regulations and will be implemented at the county level. Their 
effect on timber harvesting activities is unknown at this time. These 
regulations apply to private property. 
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MN ST 1168 
The Minnesota Environmental Rights Act defines the state's interest in 
pro~ing historic resources and allows individuals to sue for suspension of 
activities causing damage to resources covered under the act. This act 
applies to private and public property and actions. 

MNST86A 
The Outdoor Recreation Act establishes the state's interest in the preservation 
and proper utilization of cultural and historic resources for recreational and 
educational purposes, and charges ONR with establishing and maintaining a 
registry which includes state historic sites, scientific and natural areas, and 
other facilities that include cultural resources. This act applies to nonfederal 
public property. 

P.LS9-66! 
The National Historic Preservation Act (NHPA) sets forth a national policy 
of historic preservation. It establishes the Advisory Council on Historic 
Preservation and the National Register of Historic Places, which includes 
resources of national, regional, state, and local significance. It prescribes 
procedures to be followed when federal undertakings may affect cultural 
resources. Amendments require federal agencies to develop programs to 
inventory and evaluate historic resources. This act applies to federal actions 
on public or private property. 

P.L.'l-l90 
The National Environmental Policy Act (NEPA) incorporates consideration 
of cultural resources into the overall environmental assessment process for 
federal undertakings. This act applies to federal actions. 

P.L.93-%9l 
The Archaeological and Historic Preservation Act (AHPA) expands cultural 
resource management requirements to all federally funded, licensed or 
permitted activities and authorizes expenditures on cultural resource 
management activities as part of the overall project budget. 

36 ciF 60; 36 en. 800 
The Procedures for the Protection of Historic and Cultural Properties 
establish the specific processes to be followed for identification and 
evaluation of significant resources. They define the criteria for determining 
significance of identified properties, and delineate procedures to be followed 
for nomination of properties to the National Register of Historic Places. 

P.L.96-95 
The Archeological Resources Protection Act (ARPA) makes it illegal to 
excavate or remove any archaeological resources from federal or Indian lands 
without a permit; provides for criminal penalties for the vandalism, 
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alteration,. or destruction of historic and prehistoric sites on federal and 

Indian lands, as well as for the sale, purchase, exchange, transport, or receipt 

of any archaeological resource if that resource was excavated or removed 

from public lands or Indian lands or in violation of state or local law. It 

establishes the confidentiality of archaeological site information when 

necessary to protect sites. 


American IDdian Religious Freedom Ad (A.IRFA) 

AIRFA seeks to protect and preserve traditional Native American spiritual 

beliefs and practices by providing access to sites and providing for the use 

and possession of sacred objects. 


Native American Grave Protection and Repatriation Ad 

NAGPRA establishes a procedure for the inventory and return of Native 

American human remains, grave goods, and sacred items from federal 

agencies and institutions which have received federal funds. . 


Treaties 

Various unresolved issues pertaining to treaties between Native American 

tribes and the federal government may be relevant to cultural resource sites. 

In particular, access to and management of traditional use sites, both 

religious and economic, has not been resolved. 


3 
IMPACTS ON HISTORIC AND CULTURAL RESOURCES 

Most cultural resource sites are extremely fragile. As described in section 
2.1, most archaeological sites occur on, or partly within, one foot of the 
surface of the ground. Interpretation of an archaeological site for scientific 
purposes depends on the horizontal and vertical relationship of the artifacts 
contained within that site. Interpretation also depends on the association of 
these artifacts with cultural sediments and organic materials related to the 
cultural occupation. Some artifacts, such • pottery and bone tools, are 
extremely fragile and very susceptible to disturbance whereas other materials 
such as phytolyths, macrofossils, and microdebitaae. are very susceptible to 
displacement. 

Traditional use sites are susceptible to impacts resulting from changes to the 
existing plant and animal communities. 

The following section describes aspects of timber harvesting and forest 
management activities that have the potential to impact cultural and historic 
sites. This is followed by an assessment of the relative vulnerability and 
susceptibility of the categories of sites. 
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Characterization of Aspects of Timber Harvesting and Forest Management Activities Possibly 
Impacting Cultural and Historical Sites 

Two principal types of negative effects on archaeological sites are caused by 
timber harvesting and forest management activities. These are (I) site 
alteration; and (2) transfer. Both of these result in horizontal or vertical 
displacement of artifacts within a site, and removal of artifacts from the site. 
Displacement can occur through mechanical means (windrows, etc.) and 
through increased visibility, leading to illegal collecting. 

Archaeological and cemetery sites have both vertical and horizontal 
dimensions. No site has a uniform distribution of material remains. Since 
every site has a unique internal patterning, impacts can only be discussed at 
a general level. The percentage of the site impacted may not be directly 
related to the adversity of effect on that site. For example, only 10 percent 
of a particular site may be impacted by erosion or compaction. If that 10 
percent happens to contain the wild rice processing features of the site, a 
total class of data can be lost. Furthermore, damaged sites are always more 
costly and difficult to understand. 

The timber harvesting operations which account for most impacts to cultural 
resource sites include construction of access roads, skid roads, trails and 
landings, the felling of trees and the skidding of logs from the stand to the 
landing, and preparation of sites for regeneration or planting. The impacts 
which can occur as the result of these activities include soil compaction, soil 
erosion, streambank erosion, surface mixing of soils, and damage to above 
ground features. These impacts are discussed in relationship to cultural 
resources below. 

Traditional use sites can be altered by modem harvesting operations throu,gh 
, " change of vegetative cover, reduction of aVailability of certain plants and 

animals, and changed frequency and mode of public access. 

In conclusion, activity which disturbs the surface and/or organic soil, or 
changes public access can negatively affect heritage resources. 

There are four categories of impacts that can potentially affect cultural and 
historical resources: soil related impacts; changes to vegetation; changes to 
access; and physical damage due to tree felling. 
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3.2 
Soil Related Impacts 

This section describes ways archaeological and cemetery sites can be affected 
by physical impacts to the soil that can occur during and after timber 
harvesting and forest management activities. 

3.2.1 
Site Alteration and Transfer 

Soil Compaction 
The internal characteristics of cultural resource sites, particularly 
archaeological sites, are important for interpreting the information within the 
site. For example, most sites have a vertical dimension, which gives 
information about the relative time dimensions within the site. Any soil 
compaction can alter the nature of sediments containing cultural materials, 
change the spatial relationships among artifacts within the site, and damage 
the artifacts themselves. 

Pre-European era Native American sites are particularly vulnerable to soil 
compaction, since thousands of years of occupation may be represented in 
less than SO cm of soil. Compaction can severely alter or obliterate surface 
features on cemetery sites. It can also alter the understanding of surface 
features on Euro-American sites, such as logging camps. 

Compaction will cause an adverse effect on a site, The extent of this adverse 
effect is determined by the nature of the cultural materials and soils on the 
site, together with the nature and frequency of the impact agent. 

Soil Erosion 
The removal of soil from a site through wind or water action can both .. ' 	 displace and remove cultural material, destroying the relationships among 
data classes and removing certain types of data, such as seeds, phytolytbs, 
and charcoal. Larger types of artifacts, such as projectile points and pottery 
shards, can also be displaced or their context made difficult to interpret 
because of deflation and sedimentation. 

Any erosion of site materials is an adverse impact on a site. The nature of 
this impact depends on the internal makeup of each site. 

Surface Mixing 
The surface mixing and transfer of archaeological sediments can severely 
impact the interpretation of a site by altering its internal structure. In 
addition to the construction of roads and landings, skidding logs to the 
landing and preparation for regeneration can cause varying degrees ofsurface 
mixing of soil. Blading surface vegetation into windrows, furrowing, rock 
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raking, and both band and mecbanical planting can cause vertical and 
horizontal displacement of site materials. 

Any surface mixing or transfer of sediments is an adverse impact on a site. 
The percentage of cultural resource data adversely affected by sucb practices 
depends on the type of cultural resource site and its internal patterning, the 
nature of the soils, and the particular type of preparation. 

3.2.2 
Likelihood of Soil Related Impacts 

The following section provides a broad overview of soil-related impacts 
caused by timber harvesting and forest management activities that are 
relevant to cultural and bistoric resources. This overview bas been drawn 
from the Forest Soils tecbnical paper (Jaakko Poyry Consulting, Inc. 1992c). 

Several types of closely related physical soil disturbance can occur during 
timber harvesting and forest management activities, including soil 
compaction, puddling, rutting, and scarification. These terms are defined as 
follows: 

Soil Compactioll: the increase in soil density resulting from loads applied 
to the soil surface. This can result in increased amounts of overland flow, 
which can lead to increased erosion rates. 

Puddling: the reorientation of soil particles in response to an applied load. 
Puddling generally occurs in fine-textured soils at bigh soil water contents 
and mayor may not result in an increase in soil density, as well as a 
potential for increased erosion due to more overland flow. 

Rutti..: occurs when wheels or tracks break through the surface litter or 
root mat and create depressions in the mineral soil. Rutting generally occurs 
at high soil water contents and is often accompanied by some compaction and 
puddling. Rutting channels surface runoff, wbich can lead to erosion. 

Scariftcatioa: is the displacement of the forest floor or surface litter layer. 
This can occur inadvertently during skidding or other operations, or it can 
be the objective of some site preparation activities. 

These disturbances often occur simultaneously and are almost exclusively 
caused by: (1) trafficking by heavy equipment during felling, forwarding, 
skidding, and site preparation operations, (2) the dragging action of logs as 
they are moved from the stump to the landing, and (3) slasb disposal and the 
creation of planting or seeding sites during site preparation. 
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Factors that Contribute to the Extent and Degree of Soil Disturbance 
Soil Strength 
Soil strength is the resistance of soil particles to movement and is a function 
of the frictional and cohesive forces present in the soil. Soil strength 
determines the amount of compaction, puddling, and rutting that occur under 
a given load; it is largely controlled by soil water content and particle size 
distribution. Coarse-textured soils and soils containing a large amount of 
coarse fragments (rocks and gravel) exhibit the greatest amount of strength 
across the widest range of moisture conditions. Soils that are high in clay 
exhibit a high amount of strength when they are dry, but their strength 
decreases rapidly as soil water content increases. Maximum compaction 
occurs when the soil water content is near field capacity. 

Surface residues, such as litter or slash, can protect the underlying mineral 
soil from the compactive forces of forestry equipment. These organic 
residues will compress, absorbing the compactive forces, and then rebound 
when the force is removed. In some cases, an intact forest floor layer 2 to 
4 inches thick can protect the soil for one or two equipment passes. 

Season has a major influence on soil strength, particularly in areas that 
experience cold winters. Snow cover can protect the underlying soil from 
compactive forces, and frozen soils are extremely resistant to particle 
movement. Aim (1971) reported that following winter tree-length and full
tree logging in northern Minnesota, much of the duff layer and lesser 
vegetation were practically undisturbed. Mace (1971) compared summer to 
winter harvesting on two sites in Minnesota when there was 12 to 16 inches 
of snow, and the soil was frozen to between 4 and 6 inches. Mace reported 
that medium and heavy disturbance occurred on an average of 47 percent of 
the summer-logged sites versus only 9 percent of the winter-logged sites. 
Only 1 percent of the winter-logged area was heavily disturbed. 

Of the three remaining seasons, under average or typical climatic conditions, 
soil strength in medium- and fine-textured soils will be lowest in the late 
spring and early summer. Soil strength will increase during the summer as 
soils dry, then drop off again in the fall. However, it is important to 
recognize that in any given year, soil water content, and thus soil strength, 
can deviate significantly from this pattern. 

Equipment CouUk1'tlllona 
Most of the physical soil disturbance caused during forest management 
activities is directly attributable to trafficking by heavy equipment. 
Regardless ofthe equipment used, if compaction occurs, the greatest part will 
occur during the first several passes. As discussed above, the major 
exception to this rule is when surface residues are able to protect the soil for 
one or two passes. Generally. the maximum density increase occurs near the 
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soil surface with the magnitude of change decreasing with depth. Compaction 
in forested soils seldom occurs deeper than 12 inches. 

Anal &tent ofSite Disturbtmce 
In addition to the magnitude of the disturbance, a critical factor in evaluating 
forest management impacts on site properties is the areal extent of the 
disturbance. The areal extent of site disturbance is a function of the soil 
strength at the time of the operation and the intensity of equipment trafficking 
(both areal distribution and number of passes). The results of studies that 
are most representative of Minnesota operations are summarized in table 3. I. 
Seven of these studies were hand-felled clearcuts from Minnesota. An 
average of 34 percent of these sites were in the moderate and heavy 
disturbance categories. Many operations in Minnesota also employ 
mechanical felling, which can increase site disturbance because of the 
additional trafficking by the felling machine. This is reflected in the higher 
percentage of moderately to highly compacted soil (64 percent);' and lower 
percentage of undisturbed soil (15 percent) for sites that are mechanically 
felled. Not all of this disturbance was attributable to heavy equipment. As 
with many harvesting operations, some site disturbance is caused by skidding 
(i.e., the dragging action of logs). 

Forest haul roads contribute significantly to soil physical disturbances and 
have been estimated to comprise between 3 to 8 percent of timberland area, 
with an overall average of 5.5 percent. Although detailed records were not 
available, silviculturists within the MNDNR provided rough estimates of the 
haul road area in different regions of the state. They estimate that about 0.5 
to 3 percent of the total harvest area is impacted by forest haul roads. 

Table 3.1. Summaries of data presented in soil disturbance studies that are most representative of 
Minnesota coadit.i.ona. 

,,... •.. tTDdiIt.. ,> Lipt;· Mod. Heavy Mod. + Heavy 

CJ.ean:ut. mecbanicaIly felled 1S 21 64 

Mianeaoea atudieI, cJearcut, baad--feIled 37 28 23 11 34 

Mechanical site preparation is another cause of physical site disturbance 
associated with forest management. The objective of mechanical site 
preparation is to facilitate regeneration by creating planting sites, disposing 
of slash, and/or controlling plant competition. Consequently, mechanical site 
preparation can intentionally impact a large portion of a site. The amount 
of compaction and related disturbance caused during mechanical site 
preparation are a function of the type of operation and the site conditions at 
the time of the operation. Because most site preparation goals can be 
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achieved with a single pass, minimal impacts will occur when equipment 
operates on top of slash or when soils are dry or frozen. Disk trenching and 
patch scarification are two operations commonly practiced in Minnesota 
where equipment can operate on slash and the forest floor. 

Maximum disturbance can occur during operations that are designed to 
remove or pile slash, such as windrowing and rock raking. During these 
operations equipment can be in direct contact with mineral soil material. 
Under some conditions, windrowing can impact up to 90 percent of a site 
(Utzig and Walmsley 1988). Disking designed to sever the roots of 
competing vegetation can also impact a large percentage of a site. 

3.3 
Changes to Vegetation 

This section describes the types of impacts that can occur due to changes' in 
vegetation associated with timber harvesting and forest management 
activities. 

3.3.1 
Impacts on Traditional Use Sites 

Changing the vegetative covertype can impact traditional use sites. For 
example, religiOUS sites may be chosen primarily because of their vegetative 
covertype and topographic setting. Certain tree types. including cedar, birch, 
and old growth pine. have religious associations for Native American 
cultures. 

Many plants and animals are collected for use in religious and medicinal 
practice. Although the use of such plants and animals today is probably less 
than it was prior to Euro-American contact. their importance to Native 
American religion and culture appears undiminished. In the 19205, 
researchers noted over 200 different species of plants still being utilized by 
Anishinabe (Chippewa) people in northern Minnesota for spiritual. medicinal 
and economic purposes. Furthermore. certain plants with spiritual and 
medicinal qualities are traded among various tribal groups. thus maintaining 
important cultural and relational ties. 

These plants are found in diverse settings. including most major covertypes. 
Many are found only in undisturbed old growth communities. Some are 
currently on the state list of rare and endangered species. so their distribution 
is probably limited. 

In some cases. Native Americans have transported. planted. manipulated and 
maintained preferred covertypes for both religious and economic reasons. 
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These activities frequently take place in proximity to Native American 
communities, regardless of ownership. 

A preliminary list of nearly 300 plant and animal species of cultural 
importance to Native Americans has been compiled from archive sources. 
Discussions with representatives from the Indian Affairs Council indicate that 
many of these still have cultural, spiritual, and economic importance. 

3.3.2 
Likelihood of Changes to Vegetation at Traditional Use Sites 

3.4 
Changed Public Access 

3.4.1 
Access R.elated Impacts 

Little· information is available on traditional areas used to obtain these 
species, so the impacts of increased harvesting cannot be quantified (see 
section 4). Much of this information is considered culturally sensitive and 
is difficult to obtain. 

This section describes the impacts associated with changes in the pattern of 
access related to timber harvesting and associated forest management 
activities. 

Road construction, rerouting, or closure associated with harvesting activities 
can have adverse effects on all types of heritage sites. 

Increased access may lead to vandalism. particularly when harvesting 
activities have made sites more visible. Unintended damage may be caused 
when public use increases, leading to camping or other recreation uses 
outside developed sites. Increased collection of artifacts from sites and 
damage to surface and subsurface features has been noted at many Minnesota 
sites when access has increased. 

Increased access may also negatively affect certain types of religious sites, 
such as vision quest sites. which require solitude. Most such sites have not 
yet been inventoried. 

On the other hand. the closure of new roads and the associated closure of 
traditional access can adversely affect some Native American religious and 
economic practices. Some economic practices have a strong spiritual 
component. For example, use of specific rice or netting landings may have 
economic, religious, and kinship ramifications. These can be affected by 
changes or restrictions in access. 
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3.4.2 
Likelihood ofAccess Related Impacts 

The lack of data on the current extent of these uses precludes any assessment 
of the likelihood of future impacts. 

3.5 
Tree Felling 

Felling can damage surface features, such as building berms, foundations and 
burial mounds, 

3.6 
Factors Affecting the Relative Susceptibility and Vulnerability of Archaeological and Cemetery 
Sites 

The features of the categories of sites described in section 2.1 make the sites 
more or less susceptible and vulnerable (as defined in section 2.1) to impact 
as a result of the timber harvesting and forest management activities 
described above. 

Table 3.2 summarizes the general impacts on various site types due to timber 
harvest and forest management activities. 

The following list characterizes how the features of a site contribute to its 
susceptibility and vulnerability. 

surface evidence.-Sites that do have visible surface features may be less 
susceptible if they are recognized. This would be unlikely on areas that are 
not systematically surveyed. In the absence of such a survey these sites are 
likely to be impacted. Sites that have no visible surface features are more 
susceptible because they would not be located without a systematic survey 

depth. -As the depth of a site increase$, so the level of vulnerability of 
individual artifacts decreases. However, scientific values of stratified 
deposits can still be destroyed at any depth (see below). Therefore, sites 
with surface features are more susceptible to a given level of activity than 
sites at greater depth. 

sia.-Smaller sites are less likely to be found. Because of their smaller size 
it is possible they will remain intact after a harvesting operation. However, 
if impacted, the entire site will likely be affected. Conversely, large sites are 
more easily located but are also more likely to experience impacts to part or 
all of the site. 

stratified deposits.-Sites with stratified deposits are more vulnerable to 
damage from surface mixing, compaction and erosion which can obscure or 
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Tllble 3.2. General impacts of timber harvesting and forest management activities on various site types. 

Site Type 

Possible Impacts 

Compactioa of soil 
(typically top 30 cmf 

VeJtical 
DisplacemeJ' 

Horizontal 
DisplacernentC 

Susceptibility to physical damage 
if wilbin harvested aread 

ARCHAEOLOGICAL SITES 

Native Ao1ericaa 
. / ... .. i.· ................... 

Large village sites vulnerable vulnerable vulnerable high 

Small camp sites vulnerable not vulnerable vulnerable moderate to high 

Resource procurement sites vulnerable vulnerable vulnerable moderate to high 

Special activity sites vulnerable not vulnerable not vulnerable moderate to high 

Euro-Americaa • 
..... ........... .>..........-:....::............ 

. .. 
Exploration, missions and trade related sites vulnerable not vulnerable vulnerable high 

Logging related sites vulnerable not vulnerable vulnerable high 

Homesteads and more recent sites vulnerable not vulnerable vulnerable moderate to high 

CEMETERIES vulnerable na na moderate to high 

-Depth of sites is the critical factor. Sites d..a are contained wilhin the top 30 cm will be vulnerable to impact. 

bStratified sites are vulnerable to impactB due to compaction, surface mixing and puddling. 

CSites where horizoatal arrangement is important are susceptible to horizontal displacement. 

dlncreasing size of a site increases susceptibility to damage if it is wilhin a harvested area. 
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3.7 
Past Disturbance 

. " 

obliterate strata. To a certain extent unstratified deposits are less vulnerable 
to these impacts, although individual artifacts may be damaged. 

horizDnItIl a.m:uagement.-Spatial arrangements of artifacts and structures are 
important at the micro as well as macro scale. Horizontal displacement can 
obscure these arrangements. Therefore, vulnerability to damage increases at 
sites for which the horizontal arrangements of artifacts and structures are 
important. Sites where the horizontal arrangement is not important are less 
vulnerable. 

A substantial proportion of archaeological and cemetery sites in ecoregions 
6, 7, and parts of 5, have suffered damage from plowing. In some cases, 
this has been severe enough to destroy most of the scientific value of the 
archaeological sites. In the northern ecoregions, land clearance with chisel 
plowing has affected only a small portion of the land surface. Cemeteries 
retain their religious significance even if they have been plowed or furrowed. 

In northern Minnesota many site areas were logged-over prior to or 
immediately after the turn of the century. Fortunately, this was mainly 
nonmechanized logging, generally conducted in the winter. Therefore, 
impacts on the soil were usually not severe enough to destroy the heritage 
values of these sites. 

Logging and homesteading itself created cultural resource sites representing 
this historic era. For example, the State Historic Preservation Office has 
defined two historic contexts which relate specifically to the types of cultural 
resources produced during logging. These include St. Croix Triangle 
Lumbering, 1830s-1900s and Nonhem MinnI!sota Lumbering, 18'JO..1930s 
(Minnesota Historical Society, n.d.) 

In these northern ecoregions, furrowing for pine plantations, mainly between 
the 19305 and 19608. has probably had a more significant impact than 
agriculture. Also, total plantation acreap is small and many furrowed sites 
were old fields and thus previously cultivated. Yet even in pine plantations 
the disturbance is not total, and portions of sites containing significant 
information have been found intact in surveys conducted on furrowed 
national forest and MNDNR lands. A small proportion of the land surface 
of the northern ecoregions has been altered significantly by such activities. 

The change in vegetative cover caused by logging and homesteading has 
probably altered the characteristics of some cultural landscapes and 
traditional use sites. However, some of these sites have been preserved due 
to ownership or because they are inaccessible. 

34 



4 

laakko POYn' Consulting. Inc .• Minnesota GElS, Unique Historical and Cultural Resources Technical Paper 

IMPACT ANALYSIS 


Alternative Statewide Tunber Harvesting SceDarios 'Analyzed 
The purpose of discussing alternatives in an EIS is to compare the 
environmental impacts of the proposed project with other reasonable 
alternatives to the project, including the alternative of no action. In the case 
of this GElS, the proposed project was defined in terms of the state's 
cumulative timber harvesting and related activities. Therefore, alternatives 
addressed in the GElS were defined as different levels of statewide timber 
harvesting and forest management activity. In addition to examining the . 
existing levels of harvesting, potential future timber harvesting levels were 
also analyzed to identify impacts that would result if such levels of statewide 
activity were actually achieved. 

The FSD specified that, to the extent possible, all issues were to be reviewed 
from the following three levels of statewide timber harvesting and associated 
forest management activity: 

3.2 million cords. This was the level of statewide timber harvesting activity 
that occurred in 1988, the most recent year for which data was available at 
the time the document was drafted (1990). 

4.9 million cords. This is the level of statewide timber harvesting activity 
estimated to occur by 1995. (Ibis also approximates a 50 percent increase 
in timber harvesting and associated forest management activity over 1988 
statewide harvest levels.) 

7 million cords. This is the estimated maximum annual volume of timber 
available for harvest statewide for all tree species in the year 2000. (This 
also approximates a 100 percent increase in timber harvesting and associated 
forest management activity over 1988 statewide harvest levels.) 

These alternatives provide for analysis under three different perspectives: 

1. 	 the current level of timber harvesting and forest management activity; 

2. 	 a level of statewide tirDber harvesting activity that is estimated to occur 
within the next five years if proposed expansions occur; and 

3. 	 projected long-term future maximum recommended annual statewide 
timber harvest levels. 

These demand levels were updated to account for developments that occurred 
after the FSD was written (Jaakko Poyry Consulting, Inc. 1991). 
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The following analysis of likely impacts under the three levels of harvesting 
has been made using information presented in earlier sections of the report, 
together with the output from the forest change and harvest scheduling 
model.- This output was in the form of total· acres of forest land and 
timberland by ecoregion and ownership; total acres of timberland never cut 
by ecoregion; and ownership by scenario. 

Number or Sites Potentially Impacted 

The estimates of site density set out in table 2.1 were applied to the estimates 
of the total number of acres harvested in each ecoregion under the three 
scenarios. 

The resulting estimates of the maximum number of archaeological and 
cemetery sites impacted are presented in table 4.1. It must be stressed that 
the figures presented are the upper bounds of the number of sites potentially 
impacted. Therefore, the analysis presents the worst case outcome. The 
analysis of impacts was done in this way because it was the only way to 
quantify the changes in the level of impact between scenarios. The data are 
adequate to allow the simplistic assumptions necessary to establish the upper 
bound. They are not adequate to quantify likely levels of impacts. 
However, the following sets out the assumptions needed to make this 
analysis. It also describes the factors underlying these assumptions that are 
likely to substantially reduce the number of sites impacted, 

Table 4.1. Maximum number of sites potentially impacted at the tbrcc harvest scenarios for 1990-2040. 

10,000 . 

10,000 

5,000 

123,000 

22,000 

20,000 

190,000 

Number 

5,000 

2,000 

2,000 

75,000 

2,000 

19,000 

105,000 

and Perc

47 

23 

43 

61 

8 

92 

55 

6,000 

3,000 

3,000 

86,000 

4,000 

19,000 

121,000 

ent of Sites PO

57 

26 

58 

71 

20 

92 

63 

teDtWly AffcctedISccnario 

6,000 

4,000 

4,000 

100,000 

9,000 

19,000 

142,000 

In developing these estimates, the following assumptions were used. 
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Assumption 1 
The data used to prepare these estimates is in the form of average site 
densities per 1000 acres for each ecoregion. This implies there is an 
equal probability that any given harvested stand will contain sites; 

Assumption 1 
If an area is harvested, all sites within that area will be destroyed; and 

Assumption 3 
Sites in the northern ecoregions (1,2,3,4 and parts of 5) have remained 
intact despite past land use activities. 

As discussed, these assumptions mean that the estimates presented in table 
4.1 are the worst case. The following sections discuss these assumptions, 
and the factors likely to modify the estimates. This analysis is represented 
by table 4.2. These analyses are necessarily qualitative assessments as there 
are insufficient data with which to make quantitative assessments. Despite 
being unable to quantify the effects of these factors, these assessments serve 
to highlight a range of practices that directly affect the level of impact that 
can be expected under the three harvesting scenarios. Those practices that 
reduce the level of impact are discussed further in subsequent sections of the 
study. 

Table 4.2. PIIdOn libly to affect ~ used to estimate maximum number of 
ardlaeolopc.l aad cemetery sites impacted. 

AllumptioalJ PIdl:mJLiblyto Reduce IIllplldlJ 

Aalumption 1 • Reservation of existing sboreland and riparian lands from 
barvesting; or modified harvesting in northern ccoregions 

Assumption 2 • Area harvested on USDA Porest Service lands 
7.5" hue, 6 .. medium, 10" high 

• In aortbem ecoregions, area harvested in winter with appropriate 
8IlOW cov« aad depcb of frozen IOiI. 
muimum43" 

• Area UDdisIurbed aad ligbdy disIurbed durids harvesting 
(1) baDd feIlecl-wIed for 27.. of lIeU in DOrdl 

-leaves approximalel.y 40.. UDdiIIIurbId, 28-" li&bttYdiSwibed 
(2) macbiDe feIled-uaed for 73 .. of lIeU in aortbem ecoregioas 

-leaves approximatlt1y 15.. UDdisIurbed, 21.. lightly disIDrbed 

Alllumptioa3 • Areas with c:ulIunIJJWItor sites destroyed by put land use 
activities 
- ecoregioaa 6, 7 aad puta of 5; 8Ubstaatial plowing 
- ecorepoas 1. 2, 3, 4 aad puta of 5; 320,000 acres of plantation; 

IIlOIIt IIWIds logged _least once 

~~ 

37 




4.2 

Jaakko Povry Consulting. Inc .. Minnesota GElS. Unique Historical and Cultural Resources Technical Paper 

Assumption 1 

4.3 
Assumption 2 

The estimates of site density per ecoregion are an average. However, the 
distribution of sites is heavily biased in the northern ecoregions. As 
discussed in section 2.2.1, most sites are situated within 1000 feet of past or 
present shorelands. For example, in areas with many lakes, between 25 and 
33 percent of lakeshore sample units contained sites. In contrast, only 3 ~o 
8 percent of away from lake sample units contained sites. 

Northern ecoregions 
In the northern ecoregions most sites will be located in the areas within 1000 
feet of past or present surface water. As stated previously, lands in this 
category average just under half (49 percent) of the northern ecoregions. As 
a consequence, any factors that reduce the level of harvest within these 
higher site density areas will also likely cause a commensurately greater 
reduction in the number of sites that are potentially impacted. ' 

The major factors that limit harvesting in these areas are the current land use 
constraints that are imposed. either by statute or by the nature of existing 
land uses. Shoreland areas. particularly in the more accessible parts of the 
state (ecoregions 4 and 5) have been effectively closed to logging due to 
predominantly recreation-oriented land uses. In addition, the Shoreland 
Regulations (see section 2.5) and Minnesota best management practices 
(BMPs) reduce, but do not eliminate, logging within riparian lands. The 
extent to wbich these categories of land are unavailable, and the attendant 
reduction in the number of sites affected cannot be quantified but would be 
significant. 

A proponion of sites located on past shorelines may also be protected where 
the past shoreline is still within the existing riparian zone. Again, the extent 
to which these areas would be excluded from logging is not known. 

Southern ecoregioDS 
The distribution of sites in the south east of the state is different from the 
distribution in the north. The more widely dispersed patterns in this region 
are such that a qualitative assessment of likely reductions due to these factors 
cannot be made. 

There are a range of factors that would reduce the number of sites potentially 
impacted within areas that are harvested. These include: 

1. 	 existing survey practices by some ownerships to locate and avoid sites; 
2. 	 extent of winter harvesting activities in areas with heavy snow (more 

than 12 inches) and frozen soil (minimum 4 to 6 inches); 
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Existing Surveys 

3. 	 extent of disturbance and magnitude of disturbance within harvested 
areas; and 

4. 	 relative susceptibility and vulnerability of sites. 

The USDA Forest Service undertakes routine surveys of all timber sales as 
well as road and bridge alignments. The Chippewa and Superior national . 
forests are located within ecoregions I, 2, 3 and 4. It can be confidently 
predicted that most sites within surveyed lands will be identified and impacts 
avoided. Therefore, estimates of the number of sites impacted in ecoregions 
I, 2, 3 and 4 that were set out in table 4.1 can be reduced by the numbers 
of sites likely to be contained within lands harvested on USDA Forest 
Service managed lands under the three harvesting scenarios. These estimates 
are set out in table 4.3. 

Table 4.3. Estimates of the number of sites that are within USDA Forest Service lands 
harvested under the three harvest scenario. aad therefore assumed DOt to be impacted, 
1990-2040. 

H...,..Scenuio
M__

Bale, High 
' PeIeealot 'Percaof . Pm:ent of 

NIuaber I.eitesby' ., NUaIIJer' s.iteabyNumber"by,of __ ,·or.. ecoregioo' eeoreaioo·J!ooftIaioa of" 


1 


ecorePoa' 
200 200 2 3002 3 

2 2,400800 800 7 24 

3 

8 

1,000200 5 300 6 23 

4 3,800 3,9003 9,900 83 

ToDl sites 
by scenario 5,000 5,200 13,600 

4.3.2 

ExteDt 01 Winter IIarTest.iD& 


Approximately 43 percent of all harvesting is undertaken during the winter 
months in northern and central Minnesota (Jaakko Pc'Syry Consulting, Inc. 
1mb). It is unknown how much of this takes place under conditions of 
adequate snow cover and depth of frozen soil as these conditions are variable 
from year to year; and how much takes place on USDA Forest Service lands 
(and therefore would be assumed not to be impacted as set out above). 
Consequently, it is not possible to quantitatively assess the degree to which 
heritage sites would or would not be damaged as a result of harvesting during 
the winter months. Another aspect that makes quantification of this factor 
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more . difficult is the tendency for winter harvesting to be focussed on wet 
sites, which cannot be logged except when the ground is frozen. These areas 
typically contain few sites. Although this factor is important, it also cannot 
be quantified. 

4.3.3 
Extent and Magnitude of Soil Disturbance 

The likely extent of disturbance was set out in table 3.1. The extent of 
undisturbed areas varied from 15 percent (mechanically felled) to 37 percent 
(hand felled). 

Hand felling is used for 27 percent of harvest sites, and mechanical systems 
are used for the remainder. Therefore, approximately a quarter of sites will 
have nearly two-fifths of their area left undisturbed. Assuming that these 
sites are not mechanically site prepared, and that some undisturbed areas ate . 
contiguous, then some sites are likely to be left intact. As discussed in 
section 3.6, these are likely to be the smaller sites because they are more 
likely to fit into these undisturbed areas. 

Table 3.1 also identifies the proportion of a harvest site that is subjected to 
light disturbance. Approximately one-fifth to one-fourth of the site is 
subjected to this level of damage. As discussed in section 3.2.2, under some 
circumstances the soil can be protected from damage by the presence of 
organic matter which absorbs one or two equipment passes. 

Heritage sites with surface features are less likely to be protected because 
they are more exposed than subsurface features. The degree to which this 
factor applies cannot be quantified because there is no data available. 

4.3.4 
Relative Susceptibility and Vulnerability of Sites 

The factors affecting relative susceptibility and vulnerability of sites were 
identified in section 3.6. These factors contribute to the risk of impacts to 
the various types of archaeological and cemetery sites. 

As discussed in the previous section, site size may be important because 
smaller sites may not be damaged if an area is logged, whereas it is likely 
that larger sites in the same area would be damaged. However, if a smaller 
site is damaged it is likely that little information will remain. A larger site 
will still contain some information, although surface mixing and horizontal 
displacement can significantly reduce the value of the information that 
remains. 
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4.4 
Assumption 3 

There is no data that accurately define$ the proponion of sites in the various 
size classes, and therefore the degree to which this factor is impottant. The 
following provides estimates of the proponions of sites in four size classes. 
These estimates are based on the expen opinion of the authors: 

• 	 special activity sites less than 1 acre to a fraction of an acre account for 
approximately 50 percent of all sites; 

• 	 small sites less than 1 acre account for 25 percent of all sites; 
• 	 midsize sites from 1 acre up to 5 acres account for 20 percent of sites; 

and 
• 	 large sites greater than 5 acres (median size around 6.5 acres) account 

for the remaining 5 percent. 

Therefore, a maximum of 75 percent of all sites are in the small size 
categories, some of which may remain undamaged following harvesting. The 
remaining 25 percent are likely to be damaged to a greater or leSser degree 
if the stand where they are located is harvested. 

As discussed in section 3.7, past land use activities, panicularly plowing, 
have affected a substantial proponion of sites in ecoregions 6, 7, and parts 
of 5. However, only relatively small areas of nonhero ecoregions have been 
cleared and plowed. The proportion affected cannot be quantified. 

In addition to plowing, other activities with a potential to impact sites 
included logging and site preparation. Earlier logging was concentrated 
during the winter months, which reduced the likelihood of damage. It is not 
possible to estimate the number of sites impacted during past logging 
operations. 

The area of land subjected in the past to site preparation activities can be 
estimated from the area classified as plantation in the PIA database. This is 
approximately 320,000 acres. As discussed in section 3.6, plantation site 
preparation damages but does not necessarily eliminate scientific values of 
heritage sites. 
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5 
ASSESSMENT OF SIGNIFICANT IMPACTS 

5.1 
Significant Impact Criterion 

An impact is considered significant if heritage resources including 
. cultural landscapes, structural remains, archaeological remains. Native 
American traditional use sites are destroyed; or cemeteries are 
disturbed. 

Severity and/or extent 
This criterion addresses the likelihood of impacts to the listed categories of 
historical and cultural resources. The criterion will be applied by 
qualitatively interpreting likely types of impacts using predictions of the 
frequency of site occurrences provided by predictive models. Based on this 
analysis and an understanding of how these resources are affected by 
harvesting, categories of impacts will be interpreted based on the types of 
harvesting contemplated. 

Predictive models indicate that most pre-European sites are located within 
1,000 feet of past or present water features. Evidence suggests that 
approximately 20 percent of sites may be located further than 1,000 feet from 
existing water. Site density in northern Minnesota is approximately one per 
250 acres (based on USDA Forest Service data). Existing state site files list 
approximately 1 percent of the projected number of sites. Sites are typically 
located within 1 foot of the surface and soil disturbance can disturb or 
destroy such sites. In addition to archaeological aspects, sites of significance 
to contemporary Native Americans can also be disturbed by harvesting. 
Timber management can also have beneficial effects by providing the means . " 
to undertake site inventories in some circumstances. 

Certaiaty of impact 
The risk of damage to archaeological sites is linked to prior site inventory; 
the site's proximity to water and adherence to BMPs by the loggers; the 
degree of site disturbance; and the type of site. Sites of significance to 
contemporary Native Americans are typically destroyed if harvested. 

Duration of impact (irreversibWty) 
Destruction of sites is essentially irreversible. 

Existing guidelines and standards 
Both state and federal laws control the inventory and management of cultural 
heritage sites. 
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5.1 
Definition of Tenus 

5.3 
Significant Impacts 

• 	 Minnesota's Private Cemetery Act makes it a felony to disturb human 
remains; 

• 	 Minnesota's Field Archaeology Act requires that agencies submit plans 
which might affect state sites to the State Archaeologist, the Minnesota 
Historical Society, and (in the case of Indian sites) the Indian Affairs 
Council for review and recommendations; 

• 	 The Department of Natural Resources Shoreland Regulations require 
review for heritage sites; 

• 	 Feder3J laws, including the National Historic Preservation Act, the 
Archaeological Resources Protection Act, the American Indian Religious 
Freedom Act, and the Native American Graves and Repatriation Act all 
require specific processes of review for federal agencies and for state 
agencies using federal funds or requiring federal permits; and 

• 	 Treaty issues regarding Native American Traditional Use sites, including 
religious sites and cemeteries, have not yet been resolved. 

Biological implications 
Not applicable 

Economic implications 
Not applicable 

Unkage to other criteria 
• 	 Forest soil productivity. compaction/puddling 

Use of the criterion requires that the term destroyed be defined prior to 
analyses of significance. The term destroyed has been interpreted to mean 
damage to a site such that its scientific. cultural or spiritual values are 
diminished in whole or in part. Adoption of this interpretation will result in 
a conservative assessment of impact by including those sites with a partial 
loss of values; however. this is appropriate for the purpose of a GElS. 

The following maximum levels of significant impacts are predicted for each 
type of heritage resource, based on the above interpretation of destroyed and 
the assessments of impacts presented in section 4. 
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5.3.1 
Cultural Landscapes 

There is insufficient data to assess, even qualitatively, the extent that these 
sites will be impacted. Significant impacts are likely to occur and the 
relative number of impacts will increase as the level of harvesting increases. 

Archaeological and Cemetery Sites 

Based on the analysis presented in section 4, the predicted maximum number 
of sites to be destroyed is set out in table 5.1. 

The actual numbers of sites affected can be confidently predicted to be less 
than these totals because of the nature of the assumptions used to generate 
these estimates. These assumptions and related factors were described in 
section 4 and outlined in table 4.2. Therefore, the lack of data makes it 
impossible to set a lower bound on these estimates. 

The only data that can be quantified are the projected acres that are harvested 
on national forest. Preharvest surveys detect most sites on these lands and 
therefore it is valid to assume that no impacts occur. The figures in table 5.1 
reflect this reduction. As discussed in section 4.1 it is not possible to 
quantitatively assess the effect of other assumptions. 

Table 5.1. Predicted maorimum number of sites to be destroyed in ecoregiODS 1 to 6 under 
eaclllwveatin& scenario. 

Harvest Scenario 

Number ofSites ne.troyed 

Number 
Pen:em:. of Total 

Predicted Site8 Affected* 

Sue 100,000 52 

Medium 116,000 61 

Hip 128,000 67 

5.3~ 
Traditional Use Sites 

*The toalllUDlbe:r of sites predicted in ecoresioaIl to 6 (leO aecCioa 2.3) is IppfOximately 
190,000. 
Note: excludea impacta OD USDA Forest SeIW:e Jaads 

As discussed in sections 3.3.2 and 3.4, traditional use sites will be impacted. 
However, the extent cannot be quantified, as these sites have not been 
inventoried. Therefore, there will likely be significant impacts that will 
increase with the level of harvesting. 
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5.4 
Variations in Accordance witb tbe Level of Harvesting 

Significant impacts at the three levels of harvesting will vary in two 
important ways. The first is that as the level of harvesting increases, so will 
the area subjected to harvesting. Thus, over the planning period, more area 
will be impacted under the high scenario than under the base scenario and _ 
this is reflected in the number of sites predicted to be impacted. 

In addition, the rate of harvesting is also higher under the medium and high 
scenarios. This means that, until such a time as mitigations are implemented 
there is likely to be more area harvested without adequate protection for 
cultural and historical resources. Because many of these resources are 
nonrenewable, the information and other values lost from these sites under 
the increased levels of harvest at the higher scenarios are lost forever. 
Therefore, as the level of harvest increases, so should the urgency to 
implement mitigations. 

6 
POTENfIAL :MITIGATION MEASURES TO ADDRESS SIGNIFICANT IMPACTS 

6.1 
Mitigation Alternatives Criteria 

These criteria will identify mitigation actions with the potential to address the 
significant impacts previously identified. The purpose behind this stage of 
the process is to identify mitigation actions which are effective and practical 
in a physical context, as well as in the political, financial, and administrative 
environments in Minnesota. 

Input from the technical experts, Advisory Committee, and the EQB are 
reflected in the criteria as presented. Unlike the significance criteria, the 
criteria developed to identify potential mitigation alternatives will be applied 
uniformly across all issue areas documented in the FSD (MNEQB 1990). 

Major considerations used in the development of criteria to identify 
mitigation alternatives include: 

• financial considerations; 
• administrative considerations; 
• certainty of effectiveness; and 
• social implications. 
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A mitigation alternative to address identified significant impacts will 
be considered if the mitigation is physically and biologically feasible 
to implemem1 in Minnesota taking into accOunt the: 
• administrative requirements to implement and oversee policy 
changes; 
• the financial requirements to undertake the action; and 
• social considerations (ability to organize support and effect 
implementation). 

The mitigation action must also be supported by some degree of certainty 
regarding its effectiveness, both in terms of the relative extent of mitigating 
the impact and its duration at maintaining the mitigative effectiveness. 

In practice, the verbal and written input from the Advisory Committee on the 
potential mitigation strategies led to acceptance, rejection and/or refinement 
of the potential strategies. These results were then approved by the EQB and 
comprise the strategies considered and evaluated in detail. 

6.2 
Statewide Coordination and Leadership 

The office of state archaeologist bas been given wide ranging responsibilities 
regarding the location, protection and provision of advice on management of 
cultural and historical sites in Minnesota. The level of funding has not 
matched the level of responsibility that has been assigned. This has 
prevented the office from providing the leadership role that is required to 
coordinate a statewide approach to these resources. Hence, while these 
responsibilities extend beyond timberlands, what happens on timberlands will 
determine how much of the more intact, and therefore important, pans of 
Minnesota's remaining cultural and historic legacy is retained. 

The following mitigations are fundamental to enable development of a 
statewide approach to protection of Minnesota's cultural and historical 
resources. 

6.2.1 
Upgrade and Maintain the State Listing of Known Sites 

The state should develop and maintain a state listing ofknown sites. 

1FeaJibk implies that the mitigation action can reaJistically be implemented and addresses 
the impact being considered. 
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6.2.2 
Coned Information 

Effectiveness 
The state register of known sites provides several essential functions related 
to the protection of cultural and historic resources. The primary role is to 
record the location and significance of all such sites that are discovered in 
Minnesota. The listing provides a centralized database, The key functions 
of such a database are to accurately record, store and retrieve site 
information. Information on location and significance can be used to avoid 
damaging known sites, or to decide the most appropriate management for a 
particular site. Another role for the register is to provide information for 
research purposes, such as the development of predictive models discussed 
previously. 

Security of this data is important, particularly that which is related to 
culturally sensitive sites. Therefore, it is essential that the data is kept 
separate from other databases that are less secure. 

As discussed in section 2.2, the current listing contains many inaccuracies 
which must be removed. Upgrading the database will improve the ability of 
the office of state archaeologist to provide these services, which are an 
essential part of other mitigations discussed below. 

Workability 
Upgrading the database to improve the quality of existing data and to 
streamline data entry, storage and retrieval can be achieved if adequate 
resources are allocated to enable this work to be done. The amount of work 
required to correct the existing data and to prepare it for entry into a 
database would be between 1 to 1.5 full-time equivalents (FTEs). Additional 
funding would be required for ongoing data entry and operation of the 
database functions, probably 1 to 2 FTEs annually, including responding to 
inquiries by agencies, etc. A proportion of the commitment above 1 FTE 
would be shared with the program to develop and coordinate predictive 
models. 

Relevant agencies should und.enake a staJewide program to identify cultural 
resource and traditio1U2l use sites and add this information to the existing site 
register. 

EfFectiveness 
This data should be collected and added to the existing site file data. 
Information on traditional use sites can be obtained through archival work 
and informant interview. The extent and nature of Native American uses 
needs to be more specifically examined in order to determine the extent and 
nature of effects caused by harvesting at different levels and on different 
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ownerships. This information should include location, which may be 
difficult to obtain due to cultural sensitivity. 

Workability 
The Leech Lake Reservation has proposed a pilot study for such data 
collection in the Mississippi Headwaters area. This project would develop 
the methodology for conducting such studies. It has been estimated to cost 
$120,000. The cost of subsequent assessments would be less because: (1) 
the methodology would be developed and proven; and (2) the level of 
traditional use would be considerably less in areas with fewer Native 
Americans. Preparatory work was done in 1991 and will continue in 1992 
under a small grant from the Blandin Foundation (O'Connell 1992). The 
approach developed under this pilot study could be extended to major timber 
harvest areas defined under the various harvest scenarios. 

6.2.3 
Develop Predictive Models ror All Timberland Regions in the State 

The state should encourage the development ofpredictive models to provide 
statewide coverage ofall timberlands. 

Efl'ectiveness 
Development of reliable predictive models is an important part of efforts to 
locate and protect archaeological and cemetery resources. Such models will 
allow future field surveys in timberlands to become more narrowly focussed 
and more successful. 

A necessary first step for development of new models is to correct the 
existing site register database. 

Workability 
Development of predictive models takes time as it requires that information 
be fed back into the model and changed as part of an iterative process. 
These models are also specific to the regions which yield the data used in 
their development. Therefore, existing models such as those developed. by 
the USDA Forest Service will be of value in the regions surrounding their 
lands. In contrast, the southeast portion of the state is poorly served by 
existing models. 

Adoption of this alternative would require coordination across ownerships to 
avoid duplication and omission in the development of models needed for 
statewide coverage. The state archaeologist office should provide leadership 
and coordination role in the development of models providing statewide 
coverage. This role would involve 1 FrE at the professional level. This 
person could also handle a proportion of the state listing of known sites 
work, as the two are related. 
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Development of models will require varying amounts of work. The least 
amount of work will be required to extend coverage of existing models such 
as those developed by the USDA Forest Service. The most work will be 
required in areas where little survey work: has been undertaken in the past. 
This particularly applies to ecoregions S, 6 and 7. 

Develop Protocols for Protection of Identified Archaeological, Cultural, Traditional Use and 
Cemetery Sites 

" ,I 

1he state should develop protocols jor sites that are located on timberlands. 
1hese should include a comprehensive description of measures required to 
protect the various types ofsites. 

Effectiveness 
Once an archaeological site has been located, there are two broad approaches 
to treatment of the site. The first, and most straightforward, approach is to 
determine the extent of the site, record its existence and set it aside from 
harvesting. 

The second approach is to determine whether the site meets the criteria for 
inclusion on the State and National Registers. This requires limited 
archaeological testing to define the type of information contained in the site 
and its condition. If this testing indicates that the site does not meet these 
criteria, then timber harvest activity can proceed without further 
implementation of mitigative measures. As previously discussed, it is 
estimated that approximately SO percent of all archaeological sites will not 
meet these criteria and logging could therefore proceed. 

The remaining SO percent which do meet the criteria for inclusion on the 
state or national registers merit avoidance, mitigation through excavation or 
logging under conditions that preclude impacts. The State Historic 
Preservation Office is currently developing a system of statewide historic 
contexts. which should assist in developing and refining the criteria that will 
be applied for sites representing particular historic contexts. 

Avoiding the site is straightforward. The option of excavation is appropriate 
for archaeological sites but not cemetery, cultural or traditional use sites. 
The significant information contained in these sites can be removed through 
archaeological excavation; analyzed, including artifacts and associated 
documentation; and then permanently curated at a qualified institution, such 
as the Minnesota Historical Society. The site could then be harvested. 

The third alternative is to undertake a logging operation during winter with 
adequate snow depth and depth of frozen soil, with a trained archaeologist 
overseeing operations. 
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Cultural landscapes. ceme~ries. and traditional use sites are more difficult 
to locate. due to their cultural sensitivity. The significance of these 
properties is primarily cultural and religious; therefore, the ethnic groups 
which value these properties should be identified and consulted regarding 
harvesting effects. 

Of the two approaches identified. the practice of setting aside known sites 
will likely be the most appropriate course of action given the typical per acre 
value of timberlands in Minnesota. This is because the determination of 
significance and the removal of scientific information are both costly, often 
in the range of tens of thousands of dollars per site. Therefore, the cost of 
this type of mitigation versus the value of timber would need to be assessed 
individually for each site. 

Workability 
Development of these protocols will require the leadership role for the stare 
archaeologist office that has been discussed previously. This office would 
be required to develop draft protocols by liaising with the relevant bodies 
specified in state, federal or local laws. The work being done by the State 
Historic Preservation Office referred to above would be an important part of 
this process. 

Cultural and traditional use sites are less straightforward and will require 
liaison with people from the relevant ethnic or Native American group. This 
would be directed at determining the location and significance of sites that 
are relevant to each group and appropriate measures for their protection. 

6.2.5 
Training and Education Programs 

Education programs should be developed to inform landowners, timberland 
., " 	 managers. natural resource professionals and loggers about cultural and 

historic resources and how they can be protected. 

Effectiveness 
Under the current arrangements less than 10 percent of all harvests are 
conducted on lands that have been surveyed for sites. Therefore. most areas 
are being logged without the benefit of professional input. This raises two 
issues. The first is to educate field people and managers to recognize those 
types of sites and artifacts that are most easily identified. The second issue 
is one of education on the most appropriate actions to take, including who to 
contact should a site be found. This should not be viewed in any way as a 
substitute for reconnaissance by trained professionals, as this level of survey 
would likely detect only the most obvious sites. 
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Training people to recognize sites and artifacts if sites are disturbed is more 
problematic. The only sites likely to be recognized by people with this level 
of skill are those with aboveground features such as berms, cellar holes, 
mounds or grave markers. Despite these' limitations, it is likely that 
additional sites may be found that would otherwise be destroyed. 

Workability 
The task of increasing people's awareness of these resources and the 
importance ofprotecting what remains is likely to be achievable. Key groups 
that should be targeted for particular attention include: field staff, especially 
those involved in sale layout and supervision; loggers; and timberland 
owners/land managers. This would require preparation of education 
materials, workshops and field days. This would require a leadership role 
by the state archaeologist's office to coordinate development and 
dissemination of these materials; and organization of workshops and other 
educational activities. Existing educational networks, such as the Minnesota 
Extension Service, would play an important role in this educational effort. 
Specific staffing and funding commensurate with this educational effort will 
also be necessary. 

6.3 
Location of Sites Prior to UndertakiDg Timber Harvesting and Forest Management Activities 

The following mitigations are aimed at locating sites as part of the planning 
processes used for forest operations. These mitigations. depend on 
mitigations outlined above to provide the statewide coordination and database 
management functions. 

6.3.1 
Identify Areas Where Traditional Uses Are Likely to be Signifieandy Adversely Impacted by 
Changes in Access Caused by Timber Harvesting and Forest Management Activities 

Include consideration of traditionDl use patterns in development of roading 
plans at the ownership ond regionDllevels. 

Ell'ectiveaess 
As described earlier, building new roads or closing old roads can adversely 
affect traditional uses. In those regions and ownerships where traditional 
uses continue, these uses should be considered as an input when planning 
access requirements associated with timber harvesting and forest management 
activities. 

Workability 
This mitigation alternative is potentially feasible. Traditional use sites can 
be delineated and potential adverse impacts due to changes in access can be 
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Site Survey 

avoided if these uses are included as an input to the planning process. This 
will require initial liaison between traditional users and major timberland 
ownerships, particularly the public ownerships. 

All major ownerships should initiate programs ofheritage site surveys as part 
oftheir timber sale planning processes. 

EfTectiveness 
A program of site surveys should be developed in conjunction with the 
predictive models as identified above. Initial surveys should be directed 
towards areas which are highly likely to contain sites based on existing 
predictive models and current site data. 

In order to insure that the survey provides adequate coverage, a program 
similar to that currently carried out by the USDA Forest Service in 
Minnesota, should be instituted for lands scheduled for timber harvest 
activities. This will involve the use of a predictive model to project where 
archaeological sites are likely to occur, and field survey at the level needed 
to locate them. Some areas will require shovel-testing; others will require 
only a walk-over survey. 

Workability 
This is a long-term strategy, and requires changes in the way some 
ownerships view cultural resources and their responsibilities as landholders. 
These changes will require leadership by the state archaeologist's office to 
assist those ownerships that currently do not undertake surveys. This should 
include preparation and dissemination of advice as to legal obligations, the 
development of appropriate survey strategies and a timetable for their 
implementation. 

For the first IO-year planning horizon, areas with a high potential for 
containing sites that are likely to be harvested should be identified. This is 
likely to be older stands with existing access. This will require cooperation 
between the major landholders who currently do not undertake such surveys; 
forest products and logging industry representatives; and an expert group to 
provide archaeological advice that would include, as a minimum, the review 
agents specified in law: the state archaeologist. the director of the Minnesota 
Historical Society. the State Historic Preservation officer, and the Indian 
Affairs Council. 

A system of review which combines the required state and federal review 
processes should be developed in order to streamline legal compliance where 
this is required. The Minnesota Historical Society is currently considering 
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changes .to MN ST 138 (see section 2.5) which would detail this process. 
Legal review agents should work together to develop a process which would 
include all legal requirements but avoid duplication of review. 

Undertaking surveys, even if confined to priority areas, would involve 
considerable expense. It is unlikely that nonindustrial private forest (NIPF) 
landowners would have the financial resources needed to undertake such 
studies, particularly in advance of stumpage receipts. Outside funding 
sources would therefore be required to fund additional staff to undertake field 
surveys as an adjunct to existing extension services. 

6.4 
Modification of Harvesting and Site Preparation Equipment and Techniques 

These mitigations seek to reduce the risk of impact by reducing the extent 
and degree of damage to the physical structure of the soil. In the absence of 
routine surveys to identify and protect archaeological and cemetery sites, 
other measures designed to minimize the extent and degree of soil physical 
impacts will likely reduce the number of sites impacted. These mitigations 
will reduce the impacts on some, but not all types of sites. 

These measures include: 

• 	 increase the proportion of the harvest undertaken when soil strength is 
highest, particularly during winter; 

• 	 introduce lower impact harvesting equipment and use of lower impact 
harvesting techniques to reduce the spatial extent of soil physical 
damage; and 

• 	 use of lower impact site preparation techniques that minimize soil 
disturbance. 

6.4.1 
Harvest During Periods of Higher Soil Strength 

Major timberland ownerships should plan to maximize the proportion ojthe 
harvest conducted during the periods when soil strength is highest and should 
harvest areas with a likelihood ofhigher site densities during these periods. 

Eft'ectiveness 
Harvesting during conditions when soil strength is high can reduce the 
impacts associated with compaction and vertical and horizontal displacement. 
Benefits are only likely during the winter under certain conditions (see 
below). Sites with surface features such as berms and mounds will remain 
vulnerable to damage. 
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Workability 
Monitoring soil strength requires the involvement of trained professionals at 
an operational level. The most straightforward way to implement this 
alternative would be to increase the area harvested in winter, which could 
potentially reduce the extent of impacts in the northern ecoregions. 
However, even this would be difficult to establish as a routine mitigation. 
This is because, for winter harvesting to be effective, certain conqitions must 
be met. These include minimum snow depths and depths of frozen soil (see 
section 3). The occurrence of these conditions varies from year to year and 
cannot be accurately predicted. 

As previously discussed, over 40 percent of stumpage is already cut during 
the winter. Larger ownerships could accord a high priority for winter 
harvesting to areas likely to contain sites. This would require access to the 
predictive models discussed above. However, under current conditions, 
winter harvesting is often on wetter areas which can only be harvested when 
the soil is frozen. These areas are also the least likely to contain 
archaeological sites. Therefore, the need to harvest these areas is likely to 
compete with attempts to reallocate harvesting to achieve this mitigation. 

6.4.2 
Modifications to Harvesting Equipment and Harvesting Tecbniques 

Modifications to harvesting equipment and techniques that reduce physical 
impacts on the soil should be encouraged. 

Lower Impact Harvesting Equipment 
Effectiveness 
Changes in the type of harvesting equipment used, including increased use 
of boom type feller bunchers that reduce the area of a site that is compacted, 
and modifications to techniques used for harvesting and site preparation are 
feasible. These types of changes are intended to reduce the area impacted 
and the degree of damage that occurs in impacted areas. This will reduce the 
proportion of affected harvested areas and therefore increase the likelihood 
that some small sites within an area will remain intact. These modifications 
would not reduce the risk of impacts on larger sites, but are likely to lessen 
the risk for smaller sites. 

Workability 
Loggers will only change harvesting equipment if it is in their economic 
interest. Therefore, if such a practice is to be encouraged, the state should 
consider the appropriateness of mechanisms such as tax and/or financial 
incentives. 

These mitigations could not be introduced immediately because of the 
investment loggers have in existing equipment, and the time required to 
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develop alternative techniques that are appropriate for Minnesota conditions. 
These constraints mean that a progressive introduction over the short- to 
medium-term would be the most achievable outcome, 

Lower Impact Site Preparation Techniques 
Effectiveness 
Use of lower impact site preparation techniques that minimize soil 
disturbance could include increased use of herbicides instead of cultivation 
or partial cultivation. This would reduce impacts, particularly horizontal 
displacement, on sites with surface features, 

Workability 
The locations with the greatest likelihood of sites are those that are generally 
in relatively close proximity to water. Use of herbicides has been decreasing 
in Minnesota, especially in more sensitive areas including riparian lands. 
However, these practices are likely to be workable on sites located away 
from water; and, with modifications, on more sensitive sites. 

7 
PREFERRED MITIGATION STRATEGIES 

A variety of strategies can mitigate against adverse impacts of timber 
harvesting. The final criteria document (Jaakko P6yry Consulting, Inc. 
1992a) describes how such strategies would be identified and selected. The 
identification of strategies is described in section 6, Potential Mitigation 
Measures to Address Identified Significant Impacts. 

7.1 
Framework for Analyzing Mitigations and Selecting Preferred Mitigation Strategies 

Criteria for selecting strategies are drawn from the final criteria' document 
noted above and reproduced below: 

Based on an analysis of mitigation alternatives identified, preferred 
mitigation strategies will be selected by considering in relative terms: 
1. the effectiveness at mitigating the identified significant impacts; 
2, the beneficial effects on other resource values; 
3. the adverse effects on other resource values; 
4, the physical, biological, administrative (implementation and 

oversight), financial (costs, public and private, direct and 
indirect), and social (ability to organize, support and effect 
implementation) feasibility; and 

5. the probability of success and duration of success. 

" 
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In practice, the verbal and written input from the Advisory Committee on the 
potential mitigation strategies led to acceptance, rejection andlor refinement 
of the potential strategies. These results were then approved by the EQB and 
comprise the strategies considered and evaluated in detail. Additionally, for 
this analysis the above criteria were grouped as follows: 

I. 	 Effectiveness addresses a mitigation strategy in terms of its ability to 
either avoid or reduce the identified impacts. 

2. 	 Feasibility addresses the likelihood that the mitigation strategy can be 
implemented, based on existing or future economic, social, biophysical, 
or administrative constraints. 

3. 	 Duration of mitigation can best be scored into four classes: 1 = long
term-greater than 50 years; 2 = medium-term-tO to 50 years; 3 =short
term-2 to ten years; 4=very short-term-less than 2 years. 

4. 	 Concomitant effects refers to those strategies that have the potential to 
significantly affect other resources. It is clearly fallacious to consider 
that any forest management practice will only affect a single resource; 
forests are intricately interacting ecosystems, and each practice affects 
many resources. 

5. 	 Probability oj success, though not tabulated explicitly in the following 
tables, is a combination of effectiveness, feasibility and duration with 
minimal negative concomitant effects. The strategies identified as highly 
effective, highly feasible, of long duration and with minimal negative 
concomitant effects are assumed to have the greatest chance of success 
in the long run. 

These criteria were then applied to the various mitigation' strategies for the 
purpose of comparison among them and to help determine preferred 
mitigation strategies. 

A variety of strategies can mitigate potential adverse impacts of timber 
harvesting and forest management activities on cultural and heritage 
resources. A comparison of the strategies considered is summarized in table 
7.1. 

Explanations of the ranks for these mitigation strategies are discussed in the 
following sections. 
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Statewide Coordination and Leadership 

Upgrading and maintaining the state listing ofknown sites is of fundamental 
importance to the effective protection of the cultural and historical resources. 
Access to information on the location of sites, the numbers of similar sites 
and the information within the sites is essential for informed decisionmaking 
and planning as well as for research purposes. This alternative is therefore 

. likely to be very effective, feasible and will provide lasting benefits. 

Table 7.1. Evaluation of mitigation strategies for minimizing negative impacts of forest 
harvesting on historical and culhlra1 resources. Rankings for effectiveness and feasibility from 
1=high to 3 =low, and for duration from 1 =long- to 4 =very short-term. Concomitant effects 
refers to potential positive (+) or negative(-) effects on issues of concern from the FSD. 

, ,0 

Mitigation Strategy Effectiveness Feasibility Duration3 

Concomitant 
Effc!cts (±)b 

Statewide Coordination and Leadership 

Upgrade and maintain 
state listing of known 
sites 

1 1 1 

Collecting information 1 2 1 

Predictive models 2 3 1 

Site protection protocols 1 1 1 

Education programs 2 1 1 

Location of Sites Prior to Hanesting 

Locate traditional use 
sites/modify access 

2 2 1 

Preharvest surveys 1 2 1 Economic 
(-) 

Modified Hanestio& Equipment and Practices 

Harvest when soil 
strength high 

2 3 2 Economic 
(-) 

Lower impact 
equipment and 
practices 

3 3 2 

Lower impact site prep 
practices 

2 2 2 Water Quality 
(-) 

al =Iong-term-greater than 50 years; 2 =medium-term-lO to 50 years; 3 =short-term-2 to 

ten years; 4=very short-term-less than 2 years. 

b Effects that are noted are those with potential to signiJicanJly affect another resource. 


Collecting information on cultural resource and traditional use sites will 
increase understanding of the location and nature of these sites and will form 
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the basis for more informed decisionmaking regarding these values. Hence, 
while this information wiJI not afford any protection, it is a necessary 
prerequisite for being' able to develop appropriate strategies. This alternative 
is achievable, subject to appropriate funding and the cooperation of Native 
American people. 

Development ofpredictive models will likely improve the ability to identify 
areas with an increased likelihood of finding certain types of sites. These 
models can focus survey efforts and prioritize areas for survey. Therefore, 
where reliable models can be developed, they will form the basis for more 
informed decisionmaking regarding the survey needs and survey success. 
The feasibility of these models is limited because of the lack of data in many 
areas upon which to base such models. Therefore, while this information 
will not afford any protection, it is a necessary prerequisite for being able to 
develop appropriate strategies. This alternative is achievable subject to 
appropriate funding and the cooperation of Native American people. . 

Development of site protection protocols is an effective way to insure that 
identified sites are handled in the most appropriate manner to ensure 
protection, particularly during harvesting and subsequently for longer 
periods. This alternative is feasible. Drafting these protocols should be 
straightforward, subject to the participation and cooperation of all interested 
groups. Where the measures are employed, the duration of the effect is 
long-term. 

Education programs can assist by increasing awareness of the values and 
significance of cultural and historic resources; and ways to protect those 
values. The effectiveness and feasibility of this option are linked by the need 
to identify the means to develop and disseminate information. This could 
most appropriately be done in conjunction with existing extension networks. 

.' 
This alternative is feasible. The duration of the effect is long-term, assuming 

, 

that education programs are ongoing. 

7.3 
Location of Sites Prior to Harvesting 

Consideration of Traditional Use patterns in roading plans is an effective 
way to reduce potential conflicts between forest managers and Native 
American people, primarily on public and reservation lands. This alternative 
is feasible and should be aided by the data collection identified above. The 
duration of the effect is long-term. 

Preharvest site survey is currently employed on USDA Forest Service lands. 
This has been an effective mitigation where it is used, assuming located sites 
are dealt with appropriately (see below). The feasibility of this alternative 
is dependent on which ownership is being considered. It is currently unclear 
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as to whether state and county land managers are legally required to actively 
survey timber sales for heritage sites before logging commences . 

. 	Private landholders are currently under no compulsion to undertake surveys 
although incorporation of Shoreland Regulations into county zoning 
regulations may require this. 

The cost of surveys represents another potential constraint to the feasibility 
of this alternative. Costs have been estimated at approximately $3.00 per 
acre for large areas and $4.00 per acre for smaller size blocks. Despite these 
constraints, the increasing recognition given to these resources on public and 
private lands means this alternative is of moderate feasibility. Once located, 
sites can be accorded long-term protection. 

7.4 
Modified Harvesting Equipment and Practices 

Modifications to harvesting equipment and practices are the least effective 
options. These options can mitigate impacts only in the sense that the risk 
of impacts is reduced under some circumstances. The degree to which risks 
are reduced on an individual site depends on factors as varied as operator 
behavior and prevailing weather conditions. There is no way to determine 
the success of the mitigation. Measures to increase or reallocate the area 
harvested during winter, when conditions would be within the range 
specified, would be difficult to specify and implement. The task of 
identifying candidate areas, monitoring conditions and supervising operations 
would require significant resources. The conflict between the need to harvest 
wet sites under these same conditions is also likely to reduce the feasibility 
of this option. Lastly, additional harvest during the winter months would 
require additional investments in equipment and personnel during the winter 
months but less for remaining periods. This would disrupt employment 
patterns and require significant new capital investments. 

Therefore, while this alternative has varying effectiveness, its feasibility is 
uniformly low. Duration of benefits from this option are likely to be 
medium-term, as new impacts would be likely each time an area was 
harvested. 

7.S 
Preferred Mitigation(s) 

Development of the leadership and coordination role in the handling of 
cultural and historical resources at the statewide level is of fundamental 
importance. There are several state agencies and bodies that could possibly 
handle this role, including the MNDNR, Minnesota Historical Society and 
the Office of the State Archaeologist. Of these, the Office of the State 
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Archaeologist has the most direct responsibilities with respect to these 
resources and therefore should assume this role. The services and advice 
that could be provided will increase the likelihood of success for other 
mitigations. Therefore, these alternatives must be considered the highest 
priority. Of the remaining alternatives, those that seek to identify and or 
prevent impacts from occurring are preferred over those that seek to reduce 
the risk of impacts by changing equipment and practices without first 
identifying sites. This is because the latter type of mitigations only reduce 
impacts on certain categories of sites and do not eliminate the risk of damage 
to those categories of sites that can benefit. However, each of the 
mitigations may be useful, depending on site specific and operational 
circumstances. 
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General - The review. copy of this report came precisely at the 
point in my schedule that I was trying to avoid due to numerous 
prior commitments. I have, I believe, done as thorough a review 
as possible given the constraints under which I was working. If 
you have any questions about my comments feel free to contact me 
at 517/355-3485. I hope you find the comments useful. 

Section 1 - Literature Review 

While this section is generally adequate to the purposes of 
this document, it fails to relate the local level issues of 
Minnesota to the larger issues of land management as they have 
been addressed by Federal and State agencies across the united 
States. Numerous large area management strategies have been 
tried and perfected over the last two decades, with variable 
success. The literature review would be well served by expanding 
its scope somewhat to better justify the directions that are 
taken by the remainder of the document. Referencing of salient 
papers would be useful. . ' 

section 2 - Evaluation of Existing Environment/Conditions 

I have several comments on this section, some more critical 
than others. First, standing structures are given short 
discussion in this model, due primarily to the contention that 
they are rare. While this may be the case it is not appropriate 
to dismiss an entire category of cultural resource on this basis. 
standing structures, aside from their own potential significance 
under National Register criterion, may also have associated 
archaeological sites. These issues of architectural and 
historical, as well as archaeological, significance, need to be 
more comprehensively addressed. Several issues arise with 
respect to the treatment of archaeological sites in Section 2. 
The size and density of archaeological sites are not necessarily 
seen as directly related to the importance of a site. Among the 
references that come to mind here are Talmadge and Chesler's 
article on Small, Surface, and Disturbed sites This 
argument should be. bolstered by citations, rather than argued by 
authority and assertion. Further, the conclusions to this 
section should be matched with the archaeological components of 
the State Historic Preservation Plan. 

I have several comments on the categorization of 
archaeological sites. There is an attempt here to label sites in 
implicitly functional terms on the basis of size and other 
characteristics, e.g. "village", "camp", "resource procurement", 
etc. Not only do I believe that these terms don't apply, they 
also overlap one another in several ways. For example, I find 
that the definitions follow the functional assumptions of the 
category, and do not take into account the processes under which 
sites are formed. Thus, multiple "campsite" reoccupations can 
potentially mimic "villages" as they are currently defined, with 
stratification, multiple features, larger site areas, etc. Can't 
"Resource procurement sites" be "campsites"? Villages? Also, the 
concept of the "special activity site" is a poor attempt to 



integrate the relative visibility of the archaeological record 
with specific types of cultural behaviors. It fails, to my mind. 
In sum, the Native American Habitation site section lacks good 
internal logic, and needs to be reworked. 

The section on EuroAmerican sites has some similar problems. 
What is perhaps more disturbing, however, is the fact that the 
defining variables, with the single possible exception of site 
size, are the same or similar for all site categories. What 
value is this to the current exercise? 

Cemetaries are properly treated as a separate category. A 
question arises, however, about the relative frequency of the~e 
sites. Is their commoness due to overreporting and specific 
attention to such features both historically, and in terms of 
current state programs, or is their relative frequency accurate? 
In terms of characteristics, one would be hard pressed to argue 
that the spatial arrangement of mounds and cemetaries is not 
important. 

The section on "traditional use sites" is very vague. Also, 
it is specific to indigenous peoples. Are there no categories of 
traditional use sites for the Euro American occupants of 
Minnesota? At the local level? The state level? This is a 
serious level of bias for a report of this type. On p. 11, 
Sec. 2.2 it states that only slightly more than 1 percent of all 
sites are currently reported in the file. This is not supported 
at all. Furthermore, the predictive models are qualitative, and 
do not lend themselves to this kind of statement. 

The remainder of Sec. 2.2 can be addressed in terms of the 
goals of prediction, the ability to predict, and the way in which 
one goes about assessing what components of the target population 
will be affected by samples of varying type. I have several 
comments that are generally applicable to this entire section, 
and other parts of the report. 

Predictive modeling for archaeological sites has been used 
often in the Mipwest and Great Lakes, in Wisconsin, Michigan, 
Illinois, etc. The Minnesota GEIS should not be undertaken in a 
vacuum. A literature review of such studies should be undertaken 
to determine the goals, methods, results, successes, and 
failures, of prior work. Minnesota is not necessarily unique in 
landform, vegetation, soils, etc. Applicable work from other 
Federal and State predictive management efforts would be useful 
in this section, particularly in its introductory parts. 

Assessment of the Minnesota surveys needs to be more 
critically performed. For example, was the MNSAS sample a 
cluster/quadrat sample?, what were the site densities/unit area?, 
how was it stratified?, what were the transect intervals?, what 
kinds of subsurface techniques were used?, what screen techniques 
were employed?, etc. These are ·critical issues, not just for 
evaluating existing data, but also for proposing appropriate 
field techniques for future work. There is an abundant 
literature by people such as Kintigh, Lightfoot and Ball, Shott, 
Krakker and Shott, and others, that addresses the relationship 
between test unit placement, transect intervals, and test unit 
size on the ability to recover target populations with certain 
characteristics. Much of this is intuitively logical, but has 



statistical implications, and management implications. As 
transect intervals increase, the mean size of the recovered sites 
will also increase. As test unit sizes increase, the ability to 
detect low artifact density sites will also increase. The 
important poin~ here is that survey methods will affect the 
structure of the recovered sample, and may inaccurately reflect 
the structure of the parent population. To my mind, most of the 
data used to create the GElS predictive model is biased, directed 
to larger sites close to water, and is insufficient for any kind 
of accurate prediction. This is particularly true because the 
size of surveyed areas has not been maintained in any systematic 
way. $uch data is essential for accurate prediction. 

If we want to collectively, as archaeologists, make the 
statement that small sites are equivalently important as large 
sites, then our recovery strategies must be designed to recover 
them, or at least reveal the size and density characteristics of 
the sites we have a low probability of recovering. 

sections 3 and 4 - significant Impacts: Methods 

General note: Since most of these impacts rely on the density 
and predictive data from prior sections, my problems with the 
prior sections continue. However, the logic in the document is 
internally consistent. If one is willing to accept the prior 
data and modeling, then this section is fine as is. 

section 5 - Significant Impacts: Results 

Can stand as is. 

Section 6 - Potential Mitigation Measures 

My only serious concern with this section is the emphasis on 
the c~llection and maintenance of site location data (Sec. 
6.2.1). As pointed out earlier in my comments, the reason that 
much of the prediction cannot be. readily nor accurately 
undertaken is because adequate information on survey methods, 
areas, site densites/survey, etc., are not available. Perhaps 
even more important than recording specific site location 
information is the need to systematically compile accurate 
information from existing surveys so that useful predictive 
information can be generated either at the level of environmental 
features or political units. This is the only way that 
historical biases in survey locations and specific types of sites 
can be mitigated. Coupled with site survey data from 6.3.2, then 
some of the section ~ recommendations for 
development become feasible. 

section 6.2.4. Should institutional 
compliance with Federal curation standards 
repositories? 

predictive model 

certification or 
be required for 

Overall Technical Quality 

This report is a very good first attempt at putting together 



I 

what I feel is a workable model for future resource management. 
Unfortunately, I find weaknesses in that component of the 
document which is most central to adequate assessment of impacts. 

think this section (Section 2) requires substantial reworking. 
Overall, the report is direct, generally well written, somewhat 
redundant between sections in 'some places, and makes' the 
important points that it needs to make. 
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The Following Details the Responses to 

The Review Forwarded by William Lovis 


Literature Review: 

The reviewer presents a valid observation that in the long run Minnesota's local level 
issues should be addressed in the context of similar matters affecting Federal and State 
agencies across the United States. However, for the purpose of this study, the scope of 
work did not allow for a complex and comprehensive literature search across the United 
States. Certainly for future site specific programs, the more in-depth, comprehensive 
literature search will be most' appropriate .. As the reviewer indicated, the section is 
adequate; no changes were made. 

Evaluation of Existing Environment/Conditions: 

Standing Structures as a category were not dismissed as the reviewer indicated. As 
stated in Section 2.1.2 of the paper, standing structures were given the same evaluation 
and mitigative measures as other types of sites. Due to the expected small number of 
standing structures compared to other types of sites, more detailed analysis was not 
warranted given the nature of this study being a "Generic" EIS which is aimed at non-site
specific issues and impact categories across the entire resource spectrum. 

Regarding size and density, the authors agree that the size and density of sites has no 
relationship to their importance. This is already explicitly stated in Section 2.1.3: "The size 
of a site and the number of artifacts it contains do not determine its significance in terms 
of the National Register Criteria". This reference may have been overlooked by the 
reviewer. 4 

As stated in Section 2.1.3, "A complete listing of all types of archaeological sites is beyond 
the scope of this document". The categories given are to "illustrate some common types 
found in forested areas of Minnesota". The categories used in this document are in no 
wayan attempt to present a comprehenSive, "scholarly dissertation" on site types, but are 
intended to provide a general overview of the range of sites likely to be encountered in 
Minnesota's forest lands in terms understandable to the non-archaeologist land manager 
and general public. It should also be noted, however, that the site types listed are used 
on the present Minnesota State Site Form. Although the authors concur that functional 
site specific work may require more specific categorization, they felt that for a GElS type 
study the generic, more broad based approach was more appropriate. Consequently, 
the authors do not believe the reviewer's recommended changes here are warranted. 

Regarding the reviewer's question regarding relative cemetary site frequencies, after 
further subsequent review of the available relevant data basis, the authors believe that the 
relative frequency of cemetery sites stated is accurate. 
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Traditional use sites, "by definition", are specific to "indigenous" peoples only. This 
category of sites has a basis in issues such as Native American Treaty Rights. The 
authors have indicated the problems involved in defining and locating such sites due to 
the sites' sensitivity and association with cultural and spiritual values. 

The finding that ·slightly more than 1 percent of sites" are currently reported in the file is 
based on an analysis done in a separate document specifically for this project. The 
relevant document is referenced in the text (Blaylock and Cyr, 1991). This figure is not 
. based on subjective predictive models, but on data from completely surveyed areas. 

The authors agree that a more lengthy discussion of predictive models is possible. 
However, such a discussion is beyond the scope and needs of this GElS project. The 
extra effort involved here would likely be informative, but the authors strongly believe it 
would offer little substantive change to the document. 

Significant Impacts - Assessment Methodology: 

The authors concur with the reviewer's observation on the linkage of this section with the 
prior sections. Because no changes were made in the prior sections, the authors 
concluded no changes were appropriate here. 

Significant Impacts - AsSessment Results: 

No changes were suggested or made. 

Potential Mitigation Measures - Appropriateness: 

While compilation of data from existing surveys may provide some additional input for 
prediction, the authors believe that due to the diversity of methodologies and survey 
conditions, a meaningful compilation would have been far beyond the scope required for 
this study. Furthermore, much of the information suggested as needed for analysis of the 
accuracy of the predictive models relative to Minnesota sites is not available (e.g. survey 
methods, amount of area covered for compilation of site density, and so forth). 

As a consequence, the authors concluded that although the reviewer'S comments had 
merit, that for this particular study, which by design avoided basic research due to time 
and scope limitations, that this type of IIresearchli effort was not appropriate. However, 
the authors also believe that the reviewer's comments do need to be heeded in identifying 
and pursuing future research priorities for the topics at hand. 

Curation standards are being addressed in existing and pending legislation and the 
authors believe do not warrant further discussion at this time in this study. 



3 

~AAKKD POYRY 
JAAKKO POYRY CONSULTING, INC. 

Overall Technical Quality: 

The reviewer has suggested a substantial reworking of Section 2 of the technical paper. 
At the same time the reviewer observes that the document represents a good attempt to 
put together a workable model for Mure resource management. Although in the purest 
academic sense, the authors concur that a better researched, more comprehensive 
program would advance this topic further, these steps are beyond the scope and intent 
of this particular study. As such. the authors felt strongly that Section 2 did not need to 
be revised for this particular study. Certainly. more in-depth investigations of these topics 
in future, more site specifiC projects will require an approach steeped on more rigor as 
the reviewer has indicated here. 

Generally speaking, the authors appreciate the detail review and comments the reviewer 
provided. These comments are for the most part accurate and substantive. However, 
as has been noted, the scope and intent of this study is too narrow in time, too broad in 
nature, and too limited in objectives to embrace the rigor and depth the reviewer 
suggests. Also as previously noted, the authors do believe that the reviewer's comments 
need to be considered as they relate to Mure expanded research needs for this relatively 
data deficient topical area. 

After review by the Advisory Committee. please advise me if there are any significant 
issues you regard as outstanding. 

Yours sincerely, 

~c/.At:Ij;J(
~es A. McNutt 
Executive Vice President 
and GElS Project Manager 

November 12. 1992 



Unique Historic and Cultural Resources 
Gerald A. Rose· DNR • Comments on GElS Technical Papers 

This is a good paper. The DNR has no remaining concerns except with the preferred 
mitigation strategies section. These concerns are described below. 

In Table 7.1 (p. 57), we question the moderate (2) feasibility rating given to the 
mitigation strategy "Locate traditional use sites/modify access." At least some (and 
probably a great deal) of the information associated with these sites "is considered 
culturally sensitive and difficult to obtain" (Section 3.3.2, p. 31). The required 
"liaison between traditional users and major timberland ownerships, particularly the 
public ownerships" (p. 52, first paragraph) is likely to be 

politically sensi~ve, time consuming, and expensive. A low (3) feasibility rating for 
this strategy would be more appropriate. 

The DNR also questions the moderate (2) feasibility rating given to the strategy 
"preharvest surveys" in Table 7.1. The first full paragraph on p. 53 (Section 6.3.2) 
states that "undertaking surveys, even if confined to priority areas, would involve 
considerable expense." We question the' conclusion about feasibility of this alternative 
in the first paragraph on p. 59 (Section 7.3), at least with respect to state and county 
lands. A low (3) feasibility rating for this strategy may be more appropriate. 

The DNR strongly disagrees with the discussion of Modified Harvesting Equipment 
and Practices on page 59, and with several of the associated ratings in Table 7.1 (p. 
57). In this discussion, the authors discounted some very practical, feasible practices 
that could be initiated within a short period of time. The low (3) effectiveness rating 
for the mitigation strategy "lower impact equipment and practices" in Table 7.1 seems 
to contradict the first paragraph under Section 6.4.2 on p. 54: "These modifications 
would not reduce the risk of impacts on larger sites, but are likely to lessen the risk 

. for smaller sites." This strategy should be assigned a moderate (2) rating. The 
effectiveness of this strategy could be enhanced by adding an additional recommended 
practice: alter harvest and site preparation boundaries to avoid potentially sensitive 
areas. 

The low (3) feasibility ratings for the last two strategies under the Modified 
Harvesting Equipment and Practices category (Table 7.1)· are inappropriate, and appear 
to contradict the first paragraph of Section 6.4.2 on page 54: "modifications to 
techniques used for harvesting and site preparation are feasible." In our view, the 
feasibility ratings should be moderate (2) for "lower impact equipment and practices" 
and for "lower impact site preparation practices." The latter strategy is often viable 
away from water, and sometimes even close to water with spot applications of non-soil 
active foliar herbicides. We strongly disagree that this strategy is "unlikely to be 
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workable" (Section 6.4.2, p. 55. Workability). Moreover, an additional lower 
impact site preparation technique not mentioned on page 55 is to reduce the extent and 
intensity of site preparation, thereby accepting more competition and reduced stocking 
levels. 

Section 7.5 Preferred Mitigation(s) (p. 59-60) should be revised to reflect the 
changes recommended above. Also, individual mitigation strategies rather than 
groups of mitigation strategies should be discussed in this section. Some of the 
strategies within the groups listed in Table 7.1 should be preferred over others in the 
groups, and the current generic discussion in Section 7.5 does not adequately reflect 
the evaluation of mitigation strategies in the preceding text. For example, statewide 
leadership and coordination is important, but it should not be described as a preferred 
mitigation strategy, since it encompasses several individual strategies that are not 
equally preferred. 
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The Following Details the Responses to the Comments on the Unique Cultural 

and Historical Resources Technical-Paper Forwarded 


by Advisory Committee Member Garry Rosa 


Point 1: 

The comment correctly points out that obtaining information on traditional use sites is 
likely to be difficutt and expensive to obtain because of its cuttural sensitivity. However, 
as stated in the paper. these sites tend to be located in close proximity to Native 
American communities. This would serve as a legitimate basis for prioritizing areas to be 
considered. 

Establishment of dialogues with representatives of these communities would provide the 
framework within which such information could be transferred. For example, proposed 
harvesting and roading plans in the vicinity of Native American communities could be 
forwarqed for comment by these communities. The leadership and coordination raJe put 
forward under section 7.2 in the report would assist in the establishment of these 
dialogues. 

Accordingly, the rating of moderate feasibility best reflects the likely constraints to 
development of this alternative. 

Point 2: 

The cost of pre-harvest site surveys was recognized as a potential constraint (section 7.3 
para 1 p59). The report indicated that the feasibility of this option was likely to be 
dependent on ownership. It was being practiced on National Forest lands where there 
was a legal requirement for heritage site surveys. The legal requirements for such 
surveys on state and county lands was unclear. Incorporation of Shoreland Management 
Rules into county zoning regulations may require such surveys on private lands. There 
has been a trend for increasing recognition of the importance of such sites, particularly 
on public lands. Therefore, there is an increasing likelihood that such surveys will be 
mandated at some time in the future for those lands where such a mandate does not 
currently exist. Accordingly. the moderate feasibility rating Is justified, as a low rating 
would not adequately reflect these trends. 

Changes made In the docul1l8lE none 

Point 3: 

Mitigations invoMng modifications to harvesting equipment and practices were accorded 
low ratings for feasibnity because of the low likelihood of changes in the type of 
equipment used. These mitigations are feasible but only to the degree that low impact 
equipment replaces existing equipment. As discussed in section 6.4.2, changes to the 
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type of equipment used will only occur if it is in the economic interest of the loggers. The 

Harvesting Systems background paper clearly shows that logging equipment in Minnesota 

is comparatively old with 64 percent of machines more than 6 years old: In the absence 

of legislative requirements or some other form of incentives these data indicate that the 

process of changing to newer machines is likely to be relatively slow. . 


The rating accorded to lower site preparation techniques involved a value judgement 

regarding the use of herbicides in proximity to water. This is recognized, and the DNR's 

point regarding future use of specific types of chemicals is taken. In addition, the point 

regarding the willingness of timberland owners to adopt site preparation techniques that 

reduce the extent and intensity of site preparation is valid. 


Changes IIJ8.de In IIJe document the feasibility rating for lower impact site prep practices 

will be modified from a 3 Oow) to a 2 (moderate). Section 6.4.2 workability on page 55 

will be changed to reflect the above DNA comments. 


Point 4: 

Section 7.5· was intended to identify preferred mitigation strategies as distinct from 

mitigation alternatives. Strategies involve combinations of mitigation alternatives. The 

ratings for the effectiveness, feasibility and duration accorded to the individual mitigation 

alternatives that make up these strategies indicate appropriate priorities when allocating 

resources. Therefore, development of the coordination and leadership role would see 

upgrading the site listing and development of site protection protocols accorded the 

highest priority; these would be followed by collecting information, education programs 

and lastly development of predictive models. 


Changes IIJ8.de In the document: none 
I 

This review was used as noted to revise the technical paper, as was appropriate along 

with the other written Advisory Committee Members' review inputs. AdditionallyI the 

paper received one more careful editorial review for spetllng, punctuation, and basic 

presentation style, and all final edits have been incorporated into the text. This response 

is therefore submitted to the EQB to become part of the formal public partidpation review 

package for the GElS process. 


Yours sincerely, 

~CA}~ 
~A.McNutt 
Executive VICe President 
and GElS Project Manager 
December, 1992 
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Minnesota Forest Industries, Inc. 

Phone ,2181 :-22-5·;13 

Fax 12181 :-22-2C65 

December 23, 1992 

Dr. Michael Kilgore 
GElS Project Manager 
300 Centennial Building 
658 Cedar Street 
St. Paul, MN 55155 

Dear Dr. Kilgore: 

Please find attached my comments on the Unique Historical and Cultural Resources 
Technical Paper that has been developed as a resource for preparing the Draft and Fmal 
GElS. It is my understanding that these comments will be included as part of the final 
published technical paper. 

Sincerely, 

Wayne Brandt 



Minnesota Forest Industries, Inc. 


UNIQUE HISTORICAL AND CULTURAL RESOURCES TECHNICAL PAPER 

The Final Scoping Document for the GElS states "to what extent are unique historical 
and cultural resources ...". The entire technical analysis in this paper focuses instead on 
the speculative question of what might occur.' The paper includes no references, either 
from systematic scientific study or in anecdotal form, to past or present occurrences of 
site disturbance or destruction in Minnesota as a result of forest management. Further, 
the literature review contains no references linking forest management in Minne~ota or 
elsewhere to impacts in this issue area. 

The paper does not reference the greater societal impact for this area; the development 
of permanent structures in riparian zones. While thls issue was not listed in the Final 
Seoping Document, had it been discussed it would have provided some context for this 
issue. 

The assumptions used to begin calculating potential impacts (p. 37) are dearly 
constructed to state impacts as the largest possible number that could be calculated. The 
predicted number of sites to be impacted (Table 5.1) grossly overstates this issue. 
Alternative calculations using data contained in the paper yields calculations that are 
only 2S - 50% of the numbers contained in Table 5.1. 

The significant impact criterion for this issue states "An impact is considered significant 
if heritage resources including cultural landscapes, structural remains, archaeological 
remains, Native American traditional use sites are destroyed; or cemeteries are 
disturbed" (emphasis added). 

In section 5.2, page 43, destroyed is redefined by the contractor to negate the meaning 
of the word as intended. The original draft of this criterion used disturbed where 
destroyed is now used. This was changed in the final EQB approved criterion, on advice 
from the GElS Advisory Committee, to destroyed. The contractor has now negated this 
change which was dearly. inappropriate. This definitional change contributes to the 
vastly overestimated potential impacts in this issue area. 

Throughout the paper the contractor characterizes the numbers used for impacts as the 
maximum number of sites that could potentially be impacted if in fact all such sites still 
exist and, if in fact, every forest management activity would cause their destruction. In 
other words, this paper describes a hypothetical worst case scenario. 
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The Following Details the Responses to the Comments on the Unique Cultural 

and Historical Resources Technical Paper Forwarded 


by Advisory Committee Member Wayne Brandt 


Point 1: 

The comment reflects an interpretation of the FSD issue of concern relating to cultural and 
historic resources that ignores the requirement for this paper to assess impacts in the 
context of the three harvesting levels. This implies an assessment of'what might occur 
not what has occurred in the past. Past impacts caused by forestry and other types of 
disturbances were discussed in section 3.7 on page 34. 

Changes made In the document none 

Point 2: 

Assessments of other potential sources of impacts such as construction activities in 
riparian areas was outside the scope of the study as recognized by the reviewer. The 
context he sought was provided in the last paragraph of section 1 (page 1). The report 
makes reference to the widespread destruction of sites that has occurred in the more 
developed rural and urban areas of the state and how this has increased the significance 
of the remaining sites. Impacts from other activities are discussed in more detail in 
section 3.7. 

Changes made In the docutnetJt none 

Point 3: 

The report clearly indicates that the assessment of sites impacted are the upper bounds 
of the number of sites potentially affected and that these should be regarded as a worst 
case outcome (section 4.1 pages 36 and ;37). Factors likely to reduce the number of 
sites affected are then discussed in sections 4.2 through 4.4 (pages 38-41). 

Table 5.1 which is referred to by the reviewer is in section 5.3 which is the assessment 
of significant impacts (page 44). The table is prefaced by a statement that the numbers 
are the maximum number of sites potentially destroyed; and that the actual number could 
be confidently predicted to be less because of the nature of the assumptions used. 
Therefore, the paper does not grossly overstate the impacts, but does present the Lipper 
bounds of likely impacts with appropriate qualifications that are emphasized in the text 
and subsequently in the summary. 

Changes made in the document none 
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Point 4: 

The definition of destroyed that was adopted in the paper (section 5.2 page 43) is a 
working definition that reflects the types of impacts to the full range of values embodied 
within these sites. Adoption of this definition was acknowledged as being conservative 
by incJuding sites that were only partially destroyed. but this was considered as being 
appropriate for a GElS. The authors are unaware of any alternative definition that would 
have been workable. 

Changes made In the document none 

Point 5: 

This point emphasizes the fact that the paper presents the worst case scenario which was 
explicitly stated in the report as discussed under point 3 above. 

Changes made In the document: none 

This review was used as noted to revise the technical paper, as was appropriate along 
with the other written Advisory Committee Members' review inputs. Additionally, the 
paper received one more careful editorial review for spelling, punctuation, and basic 
presentation style, and all final edits have been incorporated into the text. Thisresponse 
is therefore submitted to the EOB to become part of the formal public participation review 
package for the GElS process. 

Yours sincerely, 

~~~'~ 
lIames A. McNutt 

Executive Vice President 
and GElS Project Manager 

December, 1992 
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