
Brice, Petrides Dollohue 

THE USE OF REMOT 

TECHNIQUES COMPARED 'TO TRADIITIONAL 

ARCHAEOLOGICAL PHASE !I TESTING 

METHODS : A COST-E3E.NEFlT ANALYSIS 

DES MOINES CBD LOOP ARTERlAk 

PHASE 11 CULTURAL RESOURCES INVEST'! 

PROJECT NO. M-2787(1)--81-77 

FEBRUARY, 1986 



THE USE OF REMOTE SENSING TECHNIQUES 
COMPARED TO TRADITIONAL ARCHAEOLOGICAL PHASE I 1  TESTING 

METHODS: A COST-BENEFIT ANALYSIS 
DES MOINES CBD LOOP ARTERIAL 

PHASE I 1  CULTURAL RESOURCES INVESTIGATION 
PROJECT NO. M-2787 (1 ) - -81 -77  

B y  : 

BRICE,  PETRIDES-OONOHUE & ASSOCIATES, INC.  

FEBRUARY, 1 9 8 6  



TABLE OF CONTENTS 

ASSESSMENT OF REMOTE SENSING TECHNIQUES-------------------------- 3 

ASSESSMENT OF TRADITIONAL ARCHAEOLOGICAL PHASE I 1  TECHNIQUES----- 9 

RESTORATION COSTS------------------------------------------------ 12 

APPENDIX A - SELECTED FIGURES FROM CHAPTER 4 OF THE CULTURAL 
RESOURCES OF THE CBD LOOP ARTERIAL PROJECT AREA, 
PHASE I 1  INVESTIGATION REPORT 

APPENDIX B - CALCULATIONS AND COSTS USED I N  ESTIMATES 



INTRODUCTION 

Remote sensing was u t i l i z e d  i n  t h e  Phase I1 Cu l tu ra l  Resources 

I n v e s t i g a t i o n  f o r  t h i s  p r o j e c t  i n  l i e u  o f  extensive excavations. The 

purpose o f  t h e  present r e p o r t  i s  t o  compare the costs and bene f i t s  o f  t h e  

use o f  remote sensing t o  the hypothet ica l  use o f  t r a d i t i o n a l  excavat ion 

methods f o r  t h i s  p r o j e c t .  Estimates f o r  t h i s  hypothet ica l  s i t u a t i o n  a r e  

based on the p r o j e c t  a rchaeo log is t ' s  considerable past  experience i n  con- 

duc t i ng  s i m i l a r  i nves t i ga t i ons .  Only t h a t  p a r t  o f  the  Phase I 1  i n v e s t i g a t i o n  

i n v o l v i n y  f i e l d  i n v e s t i g a t i o n s  i s  addressed i n  t h i s  repo r t .  Costs f o r  

l i t e r a t u r e  review, l abo ra to ry  ana lys is ,  r e p o r t  preparat ion,  etc. ,  a r e  n o t  

inc luded.  The p r o j e c t  manager proposed the  use o f  t h i s  technique f o r  the  

f o l  lowing l o g i s t i c ,  sa fe t y  and budgetary reasons. 

'One o f  the pr imary reasons f o r  i t s  use was t h a t  the urban environment 

precluded the  use o f  extensive excavat ion methods. Located i n  t h e  

downtown Des Moines area, most o f  the open space i n  the  p r o j e c t  area 

was covered by paved o r  b r icked s t ree ts ,  paved o r  graveled park ing 

l o t s ,  o r  r a i l r o a d  t racks .  The o n l y  major unsurfaced area was a  c i t y  

park where the  c i t y  wished t o  l i m i t  d is turbance t o  a  minimum. Other 

unsurfaced areas were loca ted adjacent  t o  the r a i l r o a d  t racks ,  b u t  

r a i l r o a d  regu la t i ons  p r o h i b i t e d  any excavat ion w i t h i n  20 f e e t  o f  

t rackage f o r  sa fe ty  reasons. I n  a d d i t i o n  t o  the d i s r u p t i o n  t o  the  

t r a f f i c  and park ing serv ices provided by these paved and graveled 

areas, the  c o s t  to  excavate and r e s t o r e  these surfaces a f t e r  excava- 

t i o n  would have been p r o h i b i t i v e .  Remote sensing was used t o  assess 

t h e  p o t e n t i a l  f o r  archaeological  depos i ts  t o  occur under these sur faces 

and the  need f o r  a Phase I 1 1  excavat ion. 

"Safety cons idera t ions  were another f a c t o r  favor ing  the use o f  remote 

sensing. Extensive excavat ions cou ld  pose sa fe ty  hazards t o  passing 

pedestr ians and p r o j e c t  workers. An extensive dump area a l s o  posed 

t h e  p o t e n t i a l  f o r  slumping sides, gases and exposure t o  disease organisms. 



By l i m i t i n g  the ex ten t  o f  excavat ion as much as possib le,  i t  was hoped 

t o  reduce the  chances f o r  acc idents t o  occur. 

'Another f a c t o r  favor ing the use o f  remote sensing over excavat ion was 

t h a t  the e n t i r e  area was covered by considerable f i l l  -- up t o  6.5 f e e t  

i n  many l oca t i ons .  To remove t h i s  f i l l  l a y e r  would have added considerable 

t ime and c o s t  t o  the p ro jec t .  

The techniques used and the r e s u l t s  o f  t h i s  remote sensing survey 

are  presented i n  d e t a i l  i n  another repo r t ,  "Cu l tu ra l  Resources o f  the 

CBD Loop A r t e r i a l  P r o j e c t  Area, Phase I 1  I nves t i ga t i ons . "  This  repo r t  

a l so  c i t e s  several o the r  archaeological  p r o j e c t s  which have successfu l ly  

used remote sensing. Appendix A o f  the present r e p o r t  contains several 

p e r t i n e n t  f i g u r e s  from the  aforementioned r e p o r t .  



ASSESSMENT OF REMOTE SENSING TECHNIQUES 

Assessment o f  Cost Factors 

Two remote sensing techniques were used f o r  t h i s  p r o j e c t :  an 

e lect romagnet ic  (EM) survey and a ground-penetrating radar  (GPR) survey. 

The areas i n  which remote sensing was used are shown i n  F igure  1. This 

f i g u r e  inc ludes areas surveyed by e l  ectromagneti sm, ground-penetrat i  ng 

r a d a r  o r  both. 

The EM survey was conducted between June 26 and J u l y  2, 1985. The 

data obtained i n  t h i s  survey served as reconnaissance i n f o r m a t i o n  f o r  the 

GPR survey. As a r e s u l t  o f  the EM survey, several areas were designated 

f o r  f u r t h e r  i n v e s t i g a t i o n  w i t h  GPR. The cos t  o f  us ing electromagnetism i s  

shown i n  Table 1. These cos t  f i g u r e s  were taken from the  Management Informa- 

t i o n  System repo r t s  on labor  a c t i v i t y  kept  by the  Br ice ,  Petrides-Donohue 

o f f i c e  f o r  t h i s  p r o j e c t .  

The GPR survey was conducted between J u l y  8 and J u l y  11, 1985. GPR 

was usefu l  both i n  r e f i n i n g  data obtained i n  the  EM survey and ob ta in ing  

d a t a  where the EM survey encountered too much in te r fe rence  t o  be e f f e c t i v e .  

Table 1 shows the  cos t  o f  us ing GPR. The f i g u r e s  were obta ined from the  

Management I n fonna t i on  System repo r t s  f o r  t h i s  p r o j e c t .  

Sorne excavat ions were made i n  con junc t ion  w i t h  remote sensing. Backhoe 

Trench No. 1 was excavated i n  R ivers ide  Park t o  determine subsurface s t r a t i g r a p h y  

and geornorphology a t  the trench l o c a t i o n .  This i n fo rma t ion  was then cor-  

r e l a t e d  w i t h  remote sensing data t o  ensure t h a t  re1 i a b l e  data was being 

obta ined.  Some anomalies i n  vegetated areas were excavated t o  determine 

t h e  cause o f  the anomalies. The cos t  o f  these excavat ions i s  shown i n  

Table 1. This c o s t  was obtained from invo ices  received f o r  these serv ices .  





TABLE 1 

PROJECT COST OF REMOTE SENSING 

E l  ectromagnetism: 

Labor and Equipment 
Expenses (Travel  and Per Diem) 

Ground-Penetrating Radar: 

Labor and Equipment 
Expenses (Travel  and Per Diem) 

F i e l d  V e r i f i c a t i o n  and C o r r e l a t i o n :  

Backhoe Expenses 1,945.00 

Cor re la t i ons  Between Remote Sensing 
and Excavat ions 

A t  several  l oca t i ons ,  remote sensing r e s u l t s  could be d i r e c t l y  c o r r e l a t e d  

w i t h  excavat ions o r  data obtained through a rch i va l  research (Table 2 ) .  

Unless otherwise noted, the reinote sensing data was obtained a t  the same 

l o c a t i o n  where the  backhoe t rench was excavated. 

The anomalies excavated were n o t  the most promising anomalies r e s u l t i n g  

from the  remote sensing surveys. Several anomalies which appeared t o  

represent  bur ied  foundat ions, w a l l s  o r  o t h e r  h igh  p o t e n t i a l  fea tu res  were 

loca ted  i n  areas where i t  was n o t  poss ib le  t o  d ig .  Factors such as the  

type o f  sur fac ing  i n  an area, t he  cu r ren t  usage o f  an area and proper ty  

ownership o f t en  precluded excavat ing these areas a t  t h i s  stage o f  t he  

p r o j e c t .  

The purpose o f  us ing  remote sensing i n  these areas a t  t h i s  stage 

was t o  assess the  p o t e n t i a l  f o r  b u r i e d  fea tures  t o  e x i s t  and the need f o r  

Phase 111 excavat ions. The da ta  gained from remote sensing w i l l  be use fu l  

i n  es t ima t i ng  the dens i t y  o f  bu r i ed  fea tures ,  determin ing i n  which areas 

f u r t h e r  excavat ion may be most p roduc t ive  and es t ima t i ng  the cos t  o f  

Phase I 1 1  work. 



TABLE 2 

SUMMARY OF CORRELATION BETWEEN 
REMOTE SENSING DATA AND EXCAVATIONS 

Results 

Backhoe Trench o r  
Feature Location Remote Sensing Literature Review Commen t s  

Top of Riverside *Grid Location *BHT #1 
Buried Park 160s-170s 160s 
Terrace ( A t  BHT #1 
Escarpment Location) ...................................................................................... 
Oepthof Riverside 5.0' BHT #1 The depth projected by 
F i l l  Over- Park (Average) 6 .4 '  remote sensing was an 
lying Top average for a more exten- 
of Terrace sive portion of the 

terrace.  ...................................................................................... 
Depth of Riverside 6.5' BHT #1 
F i l l  Over- Park 6 . 9 '  
lying Buried 
City Dump ...................................................................................... 
Depth t o  Younker's 5.0' BHT #2 The excavation was located 
Buried "A" Furniture 3.9' approximately 5 f e e t  from 
Horizon Warehouse the remote sensing area 

Parking Lot where depth was determined. ...................................................................................... 
Burl ing ton 2'-3' BHT #4 
Northern Rail- 2.2' 
road Property BHT #5 

2.4' ...................................................................................... 
Anomalies Younker's Low Conduc- BHT #2  

Furniture t i v i t y  Anomaly Brick Hearth on 
Warehouse Limestone Foot- 
Parking Lot ing Cause of 

Anoma 1 y ...................................................................................... 
Burl ington Spot Anomalies BHT #4  Anomaly probably caused 
Northern Rail- and Discontinu- Prehistoric by gravel f i l l ,  brick 
road Property i t i e s  Material Found- fragments, pebbles and 

Probably Not cobbles over1 ying the 
Cause of Anomaly buried "A" Horizon. ...................................................................................... 



TABLE 2 

SUMMARY OF CORRELATION BETWEEN 
REMOTE SENSING DATA AND EXCAVATIONS 

(Continued) 

Resul ts  

Backhoe Trench o r  
Feature Locat ion  Remote Sensing L i t e r a t u r e  Review Comments 

BHT #5 
Limestone Rubble 
Probable Cause 
o f  Anomaly ...................................................................................... 

G i l c r e s t  Spot Anomalies BHT #6 Anomaly probably caused 
Lumber and D iscont inu-  H i s t o r i c  A r t i -  by 1 imestone cobbles 
Storage Area i t i e s  f a c t s  Found- and b r i c k  and l imestone 

Probably Not fragments o v e r l y i n g  
Cause o f  bu r ied  "A"  Hor izon.  
Anomal i es ...................................................................................... 

Blue L i n e  Low Conduc- Archival  Research 
Trans fer  t i v i t y  Anomaly and Personal I n t e r -  
Company views Ind i ca te  

That This i s  the 
Remains o f  an Old 
Brewery Which 
Occupied This 
Locat ion 

*Refer t o  F igure  4.3, Appendix A 
BHT = Backhoe Trench 



I n  t h i s  phase, emphasis was placed on excavat ing anomalies along the  

l o c a t i o n  o f  Raccoon and Des Moines Rows as determined by a rch i va l  research 

(F igure  1). It was a n t i c i p a t e d  t h a t  these areas would prov ide c u l t u r a l  

in fo rmat ion  most l i k e l y  associated w i t h  F o r t  Des Moines No. 2. 

As i nd i ca ted  i n  Table 2, remote sensing was success fu l l y  used t o  

loca te  the  bu r ied  t e r r a c e  escarpment n o r t h  o f  the  f i l l e d  abandoned channel 

o f  the  Raccoon R i v e r  (Figures 4.3 and 4.4, Appendix A). The probable 

ex ten t  o f  the  bu r ied  c i t y  dump along t h i s  escarpment and the approximate 

amount o f  f i l l  over1 y i n g  the te r race  and c i t y  dump were a1 so determined. 

This remote sensing data c o r r e l a t e d  we l l  w i t h  the  s t r a t i g r a p h y  and geomor- 

phology exposed by Backhoe Trench No. 1 i n  R ivers ide  Park. 

GPR was a l so  very use fu l  i n  determining t h e  depth of fill over l y ing  

the bur ied c u l t u r a l  sur face (bur ied "A" Hor izon)  i n  most of the  areas 

surveyed. This i n fo rma t ion  i s  use fu l  both i n  recons t ruc t i ng  t h e  " l a y  o f  

the  land" du r ing  t h e  t ime F o r t  Des Moines No. 2 and e a r l y  ~ e s  Moines were 

occupied and i n  es t ima t ing  costs associated w i t h  f u t u r e  Phase I 1 1  work. 

Several anomalies cons i s t i ng  o f  areas o f  h igh  o r  low c o n d u c t i v i t y  o r  

changes i n  d i e l e c t r i c  c h a r a c t e r i s t i c s  were loca ted w i t h  remote sensing. GPR 

was used t o  determine t h e  approximate depth o f  b u r i a l  and ex ten t  o f  fea tures  

causing these anornal i e s  . 

A summary o f  anomalies which were excavated i n  con junc t ion  w i t h  remote 

sensing i s  presented i n  Table 2 and discussed i n  the f o l l o w i n g  paragraphs. 

"Low c o n d u c t i v i t y  anomalies are  o f t e n  i n d i c a t i v e  o f  bur ied  foundations, 

w a l l s  o r  o the r  h i g h  densi ty ,  nonmetal l ic  areas. The b r i c k  hear th w i t h  

l imestone f o o t i n g s  exposed i n  Backhoe Trench No. 2 was the cause o f  

the  low c o n d u c t i v i t y  anomaly loca ted a t  20-40 South, 20 West (F igure  4.5, 

Appendix A). Th is  excavat ion y ie lded  subs tan t i a l  a r t i f a c t u a l  ma te r i a l  

postdat ing 1850. 



"A GPR spot  anomaly immediately above the  "A"  Horizon and d i s c o n t i n u i t i e s  

i n  the  "A" Horizon appear t o  be expressions o f  the  bu r ied  l imestone 

rubb le  uncovered i n  Backhoe Trench No. 5 (F igure 4.8, Appendix A ) .  

Some p r e h i s t o r i c  ma te r i a l  cons i s t i ng  o f  small f lakes  and ceramic 

shards was found i n  t h i s  trench. 

"The area, which was l a t e r  excavated as Backhoe Trench No. 4, a l s o  

e x h i b i t e d  d i s c o n t i n u i t i e s  and spot anomalies (F igure 4.8, Appendix A). 

P r e h i s t o r i c  ma te r i a l  s i m i l a r  t o  t h a t  found i n  Backhoe Trench No. 5 was 

found. However, i t  appears t h a t  the  anomalies were caused by  gravel  

f i l l ,  b r i c k  fragments, pebbles and cobbles ove r l y i ng  the  bur ied  "A"  

hor izon.  

"Backhoe Trench No. 6 was excavated i n  an area where GPR picked up some 

anomalies. A number o f  h i s t o r i c  a r t i f a c t s  were recovered. It appears 

t h a t  l imestone cobbles, as we l l  as b r i c k  and l imestone fragments, 

l y i n g  w i t h i n  t h e  27 cm above t h e  bur ied  "A" Horizon could be the  cause 

o f  the anomalies . 

"A l a r g e  area o f  low c o n d u c t i v i t y  located i n  the  Blue L i n e  Trans fer  and 

Storaye park ing  l o t  i s  cons i s ten t  w i t h  a bur ied  foundation and r e l a t e d  

d e b r i s  (F igu re  4.7, Appendix A). This i s  most l i k e l y  the  remains o f  

an o l d  brewery which i s  recorded as once occupying t h i s  l o c a t i o n .  



ASSESSMENT OF TRADITIONAL ARCHAEOLOGICAL PHASE I I TECHNIQUES 

To obta in  c o s t  est imates f o r  a  t r a d i t i o n a l  excavat ion approach, i t  was 

assumed t h a t  t r a d i t i o n a l  methods would have been used i n  the same areas t o  

ob ta in  the  same l e v e l  o f  in fo rmat ion  acquired w i t h  remote sensing. The 

r e s u l t  i s  a  conservat ive est imate which represents the an t i c i pa ted  minimal 

cos t  o f  us ing t r a d i t i o n a l  archaeological methods. These cos t  est imates a r e  

based on the a rchaeo log i s t ' s  experience i n  conducting such p ro jec ts .  

I t was judged t h a t  most o f  the area surveyed w i t h  remote sensing would 

have t o  have been excavated t o  ob ta in  in fo rmat ion  s i m i l a r  t o  t h a t  obtained 

by remote sensing. Th is  would invo lve  several a c t i v i t i e s  i nc lud ing :  

"Removing pavement o r  paving b r i c k s  a t  some loca t i ons .  

'Removing f i l l  ma te r ia l .  

'Skim shovel ing and t rowel ing by hand t o  expose features.  

'Mapping the  e x t e n t  o f  the exposed features.  

"Replacing and compacting the f i l l  ma te r ia l .  

F igure 2 shows the areas where excavat ion would have been requi red.  

I t should be noted t h a t  the area o f  two l oca t i ons  (R ivers ide  Park and 

Doors, Inc.)  has been reduced somewhat from t h a t  covered by remote sensing 

The remote sensing r e s u l t s  i n d i c a t e  t h a t  the excavat ion o f  these reduced 

areas would prov ide  a  s u f f i c i e n t  data base f o r  these l oca t i ons .  The e a r l i e r  

c u l t u r a l  sur face i s  bur ied by up t o  6.5 f e e t  o f  f i l l  (F igure 2 ) .  This f i l l  

would have t o  be removed t o  expose the bur ied  c u l t u r a l  sur face.  The cos t  

o f  the removal, replacement and compaction o f  t h i s  f i l l  w i t h  heavy equipment 

would be a  subs tan t i a l  po r t i on  o f  the c o s t  o f  us ing  t r a d i t i o n a l  methods 

(Table 3 ) .  

Once the c u l t u r a l  surface i s  exposed, skim shovel ing and t rowe l ing  by 

hand would expose archaeological  features. It i s  n o t  poss ib le  t o  prov ide 

prec ise  cos t  est imates i n  t h i s  category. The cos t  o f  handwork i s  on ly  





approximate and depends on the  dens i ty  and type o f  fea tures  uncovered as 

we l l  as the type o f  m a t r i x  invo lved .  

Another v a r i a b l e  t o  consider  i s  the type o f  c u l t u r a l  ma te r i a l  encountered. 

For instance, a  h igh  dens i t y  o f  f r a g i l e  organic  ma te r i a l ,  such as human 

remains o r  b i r c h  bark wrapped cremations, would i n v o l v e  a  g r e a t  deal more 

handwork and more man hours t o  expose than a l e s s  f r a g i l e  f i n d .  

I t  was est imated frm past  experience and the  remote sensing r e s u l t s  

t h a t  approximately one - th i rd  o f  the t o t a l  area inc luded i n  t he  survey would 

r e q u i r e  skim shovel ing and t rowe l i ng  by hand. An est imated minimum expendi- 

t u r e  i n  t h i s  category i s  shown i n  Table 3. I t i s  a n t i c i p a t e d  t h a t  t h i s  

would prov ide a  l e v e l  o f  i n fo rma t i on  s i m i l a r  t o  t h a t  obta ined w i t h  remote 

sensing. Th i s  minimal c o s t  cou ld  double i f  any one o f  several  s i t u a t i o n s  

p rev ious l y  discussed was encountered, i n c l u d i n g  c e r t a i n  changes i n  t he  

ma t r i x ,  a  h i g h  d e n s i t y  o f  features,  c e r t a i n  types o f  features,  f r a g i l e  

c u l t u r a l  remains o r  some unforeseen cond i t i ons .  

The archaeo log ica l  features,  thus exposed, would then be mapped. Time 

f o r  o n l y  cursory  mapping i s  inc luded i n  the est imate.  Th is  would a l l o w  

mapping comparable t o  t h a t  accomplished w i t h  remote sensing. I t i s  est imated 

t h a t  mapping o f  f ea tu res  would be requ i red  f o r  approx imate ly  one- four th o f  

the t o t a l  survey area. The minimal c o s t  o f  mapping i s  g iven  i n  Table 3 as 

$14,371.00. Th i s  cou ld  e a s i l y  double under any o f  t h e  s i t u a t i o n s  p r e v i o u s l y  

d i  scussed. 
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RESTORATION COSTS 

The cos ts  o f  surface r e s t o r a t i o n  are  compared i n  Table 4. The on l y  

sur face r e s t o r a t i o n  requi red w i t h  remote sensing was cleanup and reseeding 

o f  the  backhoe t rench i n  R ivers ide  Park. This work i s  on ly  p a r t i a l l y  

completed, but  i t  i s  estimated t o  cos t  approximately $900.00. Figure 2 

shows the areas which would r e q u i r e  surface r e s t o r a t i o n  i f  t r a d i t i o n a l  

archaeological  methods had been used. The square yardage and type o f  

e x i s t i n g  sur face mater ia l  are a l so  shown i n  t h i s  f i g u r e .  

Areas w i t h  any s u r f i c i a l  t reatment such as paving b r i ck ,  asphalt ,  

gravel o r  grass would requ i re  some fonn o f  surface r e s t o r a t i o n .  These cos t  

est imates are  presented i n  Table 4. For the  purpose o f  est imat ing,  i t  was 

assumed t h a t  a l l  areas c u r r e n t l y  i n  paving b r i c k  would be patched w i t h  

aspha l t .  



TABLE 4 

ESTIMATED COST OF SURFACE RESTORATION 

Surface Restorat ion 

Location S u r f i c i a l  Material Area Cost 

REMOTE SENSING 

Riverside Park* Grass 

Total 

TRADITIONAL METHODS 

Riverside Park* Grass 

Younkers Paving Brick 
( Inc luding  and Asphalt  
Market S t r e e t )  

Blue Line Gravel 
Transfer  

Burl ington 
Northern Gravel 
Rai 1 road 

Doors, Inc.  Gravel 

Gi 1 c r e s t  Gravel 
Lumber Company 

G i l c r e s t  Paving Brick 
Lumber Company 

Total 

0.28 Acre 

0.95 Acre 

1,672 S.Y. 

1.311 S.Y. 

1,867 S.Y. 

578 S . Y .  

594 S.Y. 

1,102 S.Y. 

*Includes l abor  t o  clean up dump and f i l l  debr is  



CONCLUSIONS 

The use o f  remote sensing was more c o s t - e f f e c t i v e  than t r a d i t i o n a l  

a rchaeo log ica l  techniques f o r  t h i s  p r o j e c t .  The cos t  o f  remote sensing was 

approximately s i x  percent  o f  t h e  est imated costs o f  the hypo the t i ca l  excava- 

t i o n  method (Table 3).  

The sur face r e s t o r a t i o n  c o s t  est imate associated w i t h  remote sensing 

would be approx imate ly  0.2 percent  o f  t h a t  estimated f o r  us ing t r a d i t i o n a l  

methods (Table 4 ) .  

Table 5 summarizes o the r  advantages o f  us ing remote sensing on t h i s  

p r o j e c t .  It a l so  p o i n t s  o u t  the disadvantages o f  t h i s  technique. 

TABLE 5 

OTHER ADVANTAGES AND DISADVANTAGES OF REMOTE SENSING 
COMPARED WITH TRADITIONAL ARCHAEOLOGICAL TECHNIQUES 

ADVANTAGES 

" I s  f a s t e r .  
"Does n o t  d i s t u r b  t he  landscape. 
"Provides cont inuous record.  
"Targets areas f o r  Phase 111 excavat ion. 
'Can be used i n  areas no t  access ib le  w i t h  heavy equipment. 
"Can penet ra te  t o  deeply bu r i ed  l aye rs .  
'Provides bas is  f o r  developing c o s t  est imates f o r  Phase 111 budget. 
"Does n o t  pose s a f e t y  hazards t h a t  an excavat ion would. 

DISADVANTAGES 

'1s sub jec t  t o  some forms o f  i n te r fe rence .  
" I n t e r p r e t a t i o n  o f  data does n o t  prov ide same l e v e l  o f  d e t a i l  as if 
the f e a t u r e  was p h y s i c a l l y  unearthed. 

"A f te r  a  f ea tu re  i s  loca ted  us ing  t r a d i t i o n a l  a rchaeo log ica l  methods, 
i t  i s  exposed and ready f o r  f u r t h e r  study. Th i s  i s  no t  the case 
w i t h  remote sensing. 



APPENDIX A 

SELECTED FIGURES FROM 
CHAPTER 4 OF THE 

CULTURAL RESOURCES OF THE CBD LOOP 
ARTERIAL  PROJECT AREA, PHASE I 1  INVEST IGAT ION REPORT 



REMOTE SENSING MAPS 

ELECTROMAGNETIC LEGEND 

40-40 ELECTROMAGNETIC CONTOUR LINE 

LOCATION OF FILLED BACKHOE 
TRENCH 

AREAS OF LOW CONDUCTIVITY 
DISCUSSED IN TEXT 

B--B ESTIMATED LOCATION OF THE TOP OF 
THE BURIED TERRACE ESCARPMENT 

B8- - B' ESTIMATED LOCATION OF THE BASE 
OF THE BURIED TERRACE ESCARPMENT 

GROUND PENETRATING RADAR LEGEND 

H LOCATION OF IMPORTANT ANOMALIES 

m LOCATION OF SPOT ANOMALIES 

0 AREA OF HIGH CONDUCTIVITY 

B-..-. B LOCATION OF THE TOP OF 
THE BURIED TERRACE ESCARPMENT 







&+ + + + + * +  4- --- *i---- *--- T- 
_f LOCATION OF STRIPCHART 

SPOT ANOMALIES XAMPLE (FIGURE 4.5) 

"gt NORTH + + + + t 

SCALE IN FEET CONTOUR INEERVAL 
1 Onmhos/m 

20 15 10 5 0 

FIGURE 4.5 LOCATION 2, YOUNKERS FURNITURE 
WAREHOUSE PARKING LOT - EM AND GPR SURVEY RESULTS 



WEST 

CONTOUR INTERVAL 
10 mmhoslm 

20 15 10 5 0 20 

\ \ \ \ \ \ \ \ \ R \ \ \ \ \ \ \  
LOADING DOCK 

FIGURE 4 . 7  LOCATbN 3. BLUE LINE YRANSFER 8 
STORAGE PARKING LOT - 

EM AND GPR SURVEY RESULTS 
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APPENDIX B 

CALCULATIONS AND COSTS USED I N  ESTIMATES 



TABLE 6.1 

AREA AND VOLUME CALCULATIONS 

Grassy R ivers ide  Park 

(28,800 S.F.)(Si ) = 144,000 C.F. 
(9,000 S.F.)(6.5') = 58,500 C.F. 
13,600 S.F.)(2.5') = 9,000 C.F. , 

41,400 S.F. 27/211,500 C.F. = 7,833.3 C . Y .  

Aspha l t  & B r i c k  Younkers Park ing L o t  

2 
140' x 100' = 14,000 F t . 2  

15' x 70' = 1,050 F t .  

15,050 ~ t . '  ( 5 ' )  = 75,250 C.F. = 2,787.0 C.Y. 

Gravel Blue L i n e  Storage 

2 
1 0 4 x 7 0 '  = 7 0 0 F t . 2  
80 '  x 90' = 7.200 Ft., 
- L 50' x 60 '  = 3,000 F t . 2  
10' x 30' = 300 F t .  - 
To ta l  11,800 ~ t . ~  ( 4 ' )  = 47,200 C.F. = 1,748.0 C.Y. 

Gravel Bur l  i n g t o n  Nor thern  Rai 1 road Proper ty  

Gravel 

Gravel 

2 320' x 40'  = 12,800 F t . 2  
10' x 20' = 200 Ft .2  
30 '  x 30 '  = 900 Ft .2  

10' x 290' = 2,900 F t .  

To ta l  16,800 ~ t . ~  ( 2 . 5 ' )  = 42,000 C.F. = 1,556.0 C . Y .  

Doors, I nc .  

(40)(130) = 5,200 S.F. ( 5 ' )  = 26,000 C.F. = 963 C.Y.  

G i l c r e s t  Lumber Storage Area 

2 40' x 40'  = 1,600 F t .2  
10 '  x 10 '  = 100 Ft.2 
60' x 40' = 2,400 F t . 2  
10 '  x 10 '  = 100 F t .2  
35' x 30' = 1,050 Ft., 
10 '  x 10 '  = 1 0 0  ~ t . ~  

To ta l  5,350 ~ t . '  (3 .5 ' )  = 18,725 C.F. = 693.0 C.Y. 



TABLE 0.1 

AREA AND VOLUME CALCULATIONS 
(Continued) 

Asphalt  

40'  x 30' = 1,200 ~t.; 
10' x 10' = 100 Ft .2 
20'  x 20'  = 400 Ft., 
58 '  x 40' = 2,320 Ft.; 
30'  x 50' = 1,500 Ft., 
10' x 40' = -400 ~t.; 
50'  x 50' = 2,500 Ft .? 
10' x 30' = 300 F t .  

Tota l  9,920 ~ t . '  (3.5 ' )  = 34,720 C.F. = 1,286 C.Y.  



TABLE B.2 

PRICES @ED I N  COST ESTIMATES 

Remove Paving B r i c k  o r  Asphalt  $4.00/S.Y. 

Remove, Replace and Compact F i l l  M a t e r i a l  
Ly ing Above Buried A Horizon Using 
Heavy Equipment 

Skim Shoveling and Trowel ing - Three-Person 
Crew Consist ing o f  One Archaeologis t  and 
Two Crew Members - Rate: 30 S.F./Hour Minimum Cost 

Map Extent  o f  Archaeological Features Located - 
Three-Person Crew Consist ing o f  One Archaeologis t  
and Two Crew Members - Rate: 15 S.Y./Hour Minimum Cost 

Surface Restora t ion  o f  Grassed Areas, I nc lud ing  
Seedbed Preparat ion,  F e r t i l i z i n g  , Seeding and 
Mulching $1,00O/Acre 

Surface Restorat ion o f  Graveled Parking Areas, 
I nc lud ing  Surface Preparat ion and I n s t a l l a t i o n  
o f  Six  Inches o f  Gravel $36.50/S.Y. 

Surface Restora t ion  o f  Paved Areas, I nc lud ing  
Surface Preparat ion and I n s t a l l a t i o n  o f  a Four- 
Inch Gravel Base and Four Inches o f  Asphalt  
(Areas Cur ren t l y  Paved With B r i c k  Would be 
Replaced w i t h  Asphalt)  $140/S.Y 




