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SUMMARY PROTOCOL 
UMTRAP VICINITY PROPERTIES 

IDENTIFICATION--CHARACTERIZATION-INCLUSION 

INTRODUCTION 

This Summary Protocol was prepared to reflect, in general terms, those 
activities considered essential t o  t he  identification of properties in the vicinity 
of the  designated inactive uranium mill tailings sites suspected of containing 
residual radioactive material; the  radiological characterization of each property 
necessary t o  define the extent of contamination; and. t h e  analysis/evaluation of 
survey results against criteria established by or based on EPA Standards for 
Remedial Action at Inactive Processing Sites (40 CFR 192) to support elimination 
or inclusion of such properties in the  remedial action program. The overall intent 
of this protocol is t o  minimize the  extent of radiological survey efforts required 
to determine if a property should be included in the  Uranium Mil l  Tailings 
Remedial Action Program (UMTRAP) or eliminated from further consideration 
for remedial action, thus, relegating the  more detailed radiological 
characterization work on properties included for remedial action t o  the 
engineering phase of the  program. In further support of efficiency and economy 
of operations, action levels have been established t o  facilitate inclusion of 
contaminated ' properties in the  remedial action program with minimum 
application of radiological survey resources. Throughout the  survey process, the 
professional judgment of radiological survey personnel will b e  called upon t o  
make an initial determination as t o  the  extent of survey activities required. 
Detailed procedures for gamma radiation surveys, air and soil sampling, and other 
activities required t o  assess the  radiological status of a vicinity property will be 
provided in approved protocols and procedures developed specifically for these 
activities. 

11. SUMMARY PROTOCOL 

The following narrative explains the  activities shown on the  chart, 
Attachment 1, and is presented in four categories: Initial Identification; 
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Designation; On-Site Survey Activities and Final Analysis; and the  
Review/Decision Process for inclusion of properties for  remedial action. The 
basic approach is t o  minimize t h e  amount of survey work required to  make a 
sound determination of whether to include or eliminate a site from the remedial 
action program. In the  char t  (Attachment l), t h e  survey activity becomes more 
complex or comprehensive proceeding from left to right. Action levels are 
presented in the flow diagram to  indicate radiation levels t h a t  qualify a property 
for immediate inclusion in t h e  remedial action program or require more extensive 
radiological survey to justify inclusion, The final decision to include a property 
for remedial action wi l l  be  made by an  authorized DOE staff member based on 
the  da ta  and recommendations presented by the  radiological survey contractor. 
The preparation of clear and accura te  documentation upon which to  base t h e  
final recommendation is critical to the  decisionmaking process, as well as for 
providing an audit trail of the  activities and da ta  leading to  decisions to  include 
properties for remedial action or eliminate properties from further consideration. 

A. Initial Identification 

Initial identification of a property tha t  may require remedial action is made 
on the  basis of three sources of information: 

The aerial radiological survey, 

0 The mobile gamma radiation survey, and 

0 Historical information obtained from the  results of early (1970 to 1975) 
mobile and on-site surveys. 

I 

1. Aerial Radiological Surveys 

These surveys are a relatively efficient means of developing isodose contours 
(isopleths) of gamma radiation fields over large land areas and are particularly 
useful in identifying areas of elevated gamma radiation away from the  
processing/tailings pile sites. Aerial radiological detection systems average the  



radiation levels produced by gamma-emitting radionuclides over an  area of 
several  acres. These detection systems are capable of identifying specific 
radionuclides causing radiological anomalies. However, because of averaging, 
airborne detection systems, as compared to ground-based measuring systems, 
tend to  underestimate t h e  magnitude of localized sources. Results of the 
surveys, including isopleths, are documented in site-specific aerial survey 
reports. Areas of elevated gamma radiation identified from t h e  aerial survey 
reports must be  further investigated by mobile (van mounted) radiological survey 
equipment or by on-site survey to  identify the specific location of t h e  anomaly or 
anomalies. 

2. Mobile Gamma Radiation Surveys 

Surveys are used both to locate new sources of radioactivity and to confirm 
t h e  presence of previously recorded radioactive anomalies. The mobile (van 
mounted) system's capabilities include the ability to measure and record discrete 
energy levels characterist ic of certain radionuclides. However, the typical 
distance from the  radiation source and the  e f fec t  of obstacles between t h e  
source and detector limit t he  application of t h e  initial output of t he  system t o  
identification and location of radioactive anomalies only. Mobile Gamma Survey 
Reports are prepared by the  contractor to document the results and to  provide 
the  required data for  specifying future  surveys or, in cases in which the  mobile 
survey is simply confirming the  continued presence of t he  contamination an a 
property previously subjected t o  an on-site survey, to support forwarding such 
properties to the  final analysis and recommendation s tep of the  protocol. 

3. Historical Information 

This type of information includes data collected during previous mobile or 
on-site surveys as well as information or records that  describe activities 
conducted during the  period when the  designated processing site was active. 

A t  some processing sites there  are few or no historical records relating t o  
vicinity property contamination or results of previous on-site surveys that can be 
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used in conjunction with recent  d a t a  In these cases, aerial and mobile gamma 
radiation surveys must be  relied on for the initial identification of vicinity 
proper ties. 

For many processing sites, however, extensive historical da ta  are available. 
This is particularly t rue  for those sites in the Colorado Plateau region, especially 
Grand Junction, Colorado. The information obtained from these sources of da ta  
can serve as a baseline for  initial planning of survey requirements in the vicinity 
Of a particular site. However, where historical radiological survey da ta  are 
available, these da t a  were recorded over a period of 10 to 15 years and may not 
reflect the  current radiological s ta tus  or physical configuration or use of t he  
#property surveyed. Thus, aerial and mobile gamma radiation surveys or on-site 
surveys may be  appropriate to confirm t h e  continued presence of previously 
recorded anomalies and to identify any new radioactive anomalies that might 
have resulted from further transport or migration of radionuclides. 

For sites where historical da t a  are available, the utility of the more recent  
mobile survey da ta  used in conjunction with historical da ta  is demonstrated in the  
following scenarios: 

0 Confirmation by mobile gamma radiation survey of the  continued 
presence of above-standard radioactive contamination' documented in 
previous on-site surveys will, in many instances, provide sufficient 
current evidence tha t  a property should be included for remedial action 
without further investigation. If the  available survey da ta  indicate 
tha t  indoor gamma radiation levels exceed 20 pR/h above background,* 
if measurements made inside habitable structures clearly demonstrated 
tha t  radon progeny concentrations average greater  than 0.02 working 
level (W.L.), or if outside gamma radiation levels (not attr ibutable t o  a 
point source) exceed 25 pR/h above background* when averaged over 

*Background levels will be  calculated from measurements made at a 
minimum of 30 representative locations within t h e  region surrounding a 
designated processing site, taking into account any subregions where unusually 
high or low back round levels may exist. Such measurements will not b e  made 
in the  vicinity o B known radioactive contamination. From these data, a mean 
background level and a standard deviation of the mean are calculated for use in 
establishing action levels for both indoor and outdoor on-site surveys within t h e  
region. For purposes of this protocol, t he  value of t h e  standard deviation may 
not exceed 30 percent of the  mean background level. 
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an  area of 100 m2, the property may b e  forwarded for  final analysis 
and recommendation to consider it for  inclusion in the  remedial action 
program. Otherwise, further on-site radiological surveys will be  
required to justify inclusion. I t  should be noted, however, tha t  in most 
cases historical da ta  describing radioactive contamination on open land 
will not have been recorded in sufficient detail to  permit evaluation of 
t he  100 m2 criterion. 

0 Properties on which newly discovered radiological anomalies are found 
during t h e  mobile s k v e y  will be  subjected to  an  on-site radiological 
survey to  confirm and locate t h e  anomaly(ies) and determine whether 
t he  radioactive contamination exceeds t h e  EPA standards and t h e  
property should be  included for remedial action. 

0 Previously recorded anomalies not confirmed by the mobile survey will 
require an on-site investigation to  verify tha t  t he  previously recorded 
anomalies a r e  no longer present. I t  is anticipated that,  in many such 
instances, t he  contamination will have been removed. This will ei ther 
b e  confirmed by the  records of t he  on-going DOE/state remedial action 
program, or an on-site gamma survey will be required to check the  
adequacy of cleanup activities that may have been accomplished by 
other parties. 

In general, t he  activities described as the  identification process make 
maximum use of historical and current radiological data. The use of historical 
data, including input from t h e  community regarding possible use of tailings 
offsite, in conjunction with the  results of current aerial and mobile gamma 
radiation surveys, will provide a reasonable level of confidence tha t  most 
anomalies of concern within a given area  will be identified. In some cases, where 
the  results of previous on-site surveys are available, the  combined da ta  will 
provide sufficient information on which to base a decision to  include a site in the 
remedial action program without additional on-site survey work. The ability to 
make such determinations are dependent largely on t h e  type and detail  of 
historical da ta  available. Ultimately, all sites identified during this phase fall 
into one of two categories: 

0 Those tha t  can be  considered for  inclusion without fur ther  
investigation, based upon adequately documented on-site surveys 
performed in the  past, and 

0 Those tha t  require additional radiological da ta  on which to  base a 
decision as t o  inclusion in or  elimination from t h e  program. 
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As can be seen from t h e  at tached chart, sites in the f i rs t  category above by-pass 
the  on-site survey and are evaluated in the  final analysis phase by the DOE 
Project Office to determine if inclusion is appropriate. Sites in the second 
category are scheduled for  on-site survey activities. 

B. Designation of Vicinity Properties 
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The introduction of this activity is required by a June 24, 1983, U.S. District 
of Columbia Court  Order which requires tha t  all UMTRAP vicinity properties b e  
designated by September 30, 1984. The major portion of this activity is currently 
scheduled for completion by t h e  end of fiscal year 1983. Vicinity property 
designations will be  based on currently available information tha t  indicates a 
property may be  contaminated with material t ha t  can reasonably b e  judged to  
have come from a designated processing site. Interpretations of reasonableness 
for this determination will be  liberal to  ensure that all properties potentially 
contaminated .with residual radioactive material from a designated processing 
site will be designated. Properties suspected of containing residual radioactive 
material  from a designated processing site tha t  are identified a f t e r  the  ordered 
da te  (September 30, 1984) will also be  considered for inclusion in the remedial 
action program. 

C. On-Site Survey and Final Analysis 

On-site survey activities are to be restricted to  those necessary to provide 
sufficient da ta  to forward the  property for final analysis with a recommendation 
as to inclusion in or elimination from the  remedial action program. The primary 
purpose of the on-site survey is to determine if remedial action criteria are 
exceeded. If it is apparent from surface measurements (on-site gamma survey) 
tha t  these cri teria are exceeded, t h e  property will be included in the  remedial 
action program without further survey effort. The more comprehensive survey 
necessary to define the  extent  of the  tailings deposit and required for t he  
engineering design of the  remedial action will be deferred until t ha t  s tage  of t he  
program. However, if contamination is identified but surface measurements are 
not adequate to determine if t h e  site exceeds the  criteria, the  survey effor t  is 
extended. The extended survey will more clearly character ize  the  vertical 
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extent  of t he  contamination and may involve additional survey techniques. As 
shown in the  accompanying chart, on-site survey activities are subdivided into an  
on-site gamma radiation survey and, where needed, t h e  more extensive survey. 
Although shown separately for  purposes of this protocol, t he  on-site survey should 
be completed during a single visit to the  site whenever possible. Furthermore, in 
t h e  interest  of efficiency and economy of operations, it is envisioned that the 
on-site survey will begin outdoors so that those properties t ha t  can be included on 
the  basis of outdoor measurements alone will not require an indoor survey during 
t h e  inclusion process. 

The decision to subject t he  property to a more extensive radiological survey 
or t o  forward it to the  final analysis phase of t he  protocol is a judgment made by 

! 

. .  

t he  radiological survey tzam, Sound judgments by the  radiological survey team 
are important to  the  success of this approach to the survey process and require 
the  presence of a well-qualified and experienced survey t eam leader. In addition 
to determining radiation levels, the survey effor t  should provide a reasonable 
assurance tha t  t he  radioactive material present was derived from a designated 
processing site, Again, this effort should be minimized. In many cases, the 
contamination will consist of bodies of essentially undiluted tailings tha t  can be 
visually identified. Detailed chemical analysis should only be performed when 
the  survey team cannot make a reasonable judgment either visually or through 
some simple method. 

1. On-Site Gamma Survey 

The on-site gamma survey involves a systematic gamma radiation scan of 
t h e  property and more extensive biased measurements in areas of elevated 
gamma radiation levels where needed. Gamma surveys are conducted both 
indoors and outdoors as follows. 

a. Indoors 

The indoor gamma survey invoives a systematic surface scan of the  floors 
and walls, and center floor and wall measurements for each room. 
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These da ta  are evaluated and, if indoor gamma levels averaged over any 
room exceed 20 pR/h above mean background as defined in Section A.3, the  
property can be forwarded for  final analysis and recommendation for inclusion in 
the  remedial action program without further survey effort. Radiation levels 
lower than 20 pR/h are not sufficient by themselves to provide the  required level 
of confidence tha t  EPA criteria are exceeded inside the  structure. If the da ta  

indicate gamma levels are above mean background plus one standard deviation of 
t h e  mean,, but below 20 pR/h above mean background, a more extensive survey 
will be .conducted. Structures with gamma radiation levels below mean 
background plus one standard deviation of the mean should be recommended for 
elimination from the  program, unless gamma radiation levels measured outside 
the  s t ructure  are cause for  inclusion of the property for remedial action. 

Experience has shown tha t  naturally occurring radionuclides in building 
materials can  cause elevated gamma radiation levels t ha t  exceed typical 
background in a structure. Measured gamma levels well in excess of background, 
attr ibuted solely to building materials, are not uncommon. Therefore, survey 
teams should be alert to such conditions to preclude t h e  inclusion of properties 
where t h e  natural radioactive constituents in building materials and other 
radionuclides in natural occurrence are responsible for  elevated levels of 
radioactivity. 

.b. Outdoors 

The outdoor gamma survey involves systematic surface gamma scans over 
the  ent i re  property. If radioactive contamination is present, the gamma survey 
da ta  obtained must be sufficient to  define the surficial extent  of the 
contamination and to provide a base for  averaging the gamma levels over an area 

2 of 100 m . No subsurface measurements are made as part  of this survey. 

Properties are considered for inclusion without further survey effort  if 
gamma levels averaged over 100 m2 exceed 25 pR/h above mean background as 
defined in Section A.3. The correlation between this action level and the  EPA 
radium-concentration-in-soil standard is illustrated in Attachment 2 and is based 
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on the  analyses referenced in this protocol (see References). More extensive 
surveys are conducted if the levels are between mean background plus one 
standard deviation of t he  mean and 25 uR/h above mean background, provided, in 
the  judgment of the  survey team, the  elevated gamma leveis are attributable to  
mill tailings or .other residual material  derived from t h e  associated processing 
site. Exposure rates  attr ibutable to  localized natural phenomena such as 
construction materials or mineral outcroppings are not cause for inclusion of a 
property for remedial action. Properties with outdoor gamma radiation levels 
'below mean background plus one standard deviation of t he  mean should be  
recommended for  elimination from t h e  program, unless radioactive 
contamination inside a s t ructure  is cause for  inclusion of the property for 
remedial action. However, before recommending elimination of a property from 
the  program based upon outdoor surface gamma measurements, survey teams 
should consider the  possibility t ha t  any slightly elevated gamma fields showing up 
in the  survey could indicate t h e  presence of buried tailings deposits. In such 
instances, in-situ measurements and/or t h e  more extensive survey may be  
appropriate before recommending a property for elimination from the  program. 

2. More Extensive Survey Activities 
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The more extensive survey is conducted only when the -  gamma survey 
indicates more da ta  are needed to  make a determination as to whether or not 
EPA standards are exceeded and if t h e  site should be  included or eliminated from 
the  program. When conducted, t he  extended survey will be limited to  only those 
measurements needed to make such a determination. For example, soil sampling 
and radiochemical analyses will be considered only when eligibility for inclusion 
cannot be determined on the  basis of simpler measurements such as gamma 
logging. 

a. Indoors 

Field experience indicates t ha t  activities identified in the  preceding 
paragraphs describing gamma radiation surveys will, in most cases, provide 
sufficient da ta  to determine eligibility for incfusion in the  remedial zction 
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program. However, conditions may be  such tha t  gamma levels inside or outside 
structures are borderline, when compared to action levels, thus requiring 
additional biased measurements and sampling t o  more clearly define anomalies 
identified during the  gamma survey. In such cases, the  survey may be  extended 
to include one or more of the  following: 

e Alpha measurements (fixed and removable) of floors, walls, and in 
some instances, ceilings to identify contamination in or on building 
materials and to determine if more extensive radon measurements are 
required; 

0 Sampling of building material to  define the  source of contamination 
and to determine mill tailings involvement; or 

0 Radon or radon progeny monitoring to determine if EPA standards are 
exceeded. 

If, as a result of these measurements, structures having indoor gamma levels of 
20 uR/h or more above mean background due to  mill tailings involvement, or if 
radon progeny concentrations greater  than 0.02 W.L. are detected, they will be 
forwarded for final analysis and recommendation for inclusion; other sites will be  
recommended for elimination from the  remedial action program, provided 
outdoor da t a  do not warrant inclusion of the  property for  remedial action. 

b. Outdoors 

The primary purpose of these surveys is the determination of radium 
concentrations in soil attr ibutable to mill tailings, e i ther  at  the surface or in 
buried deposits, and the  evaluation of these concentrations against t he  EPA 
standard. Surface soil sampling or in-situ gamma measurements may be required 
to ascertain and assess the  extent  of t he  contamination. If gamma fields suggest 
t he  possibility of subsurface contamination, drilling and gamma logging or, where 
specifically necessary, subsurface sampling will also be performed. Any gamma 
measurements or soil samples taken during the  extended survey should provide 
enough da ta  to define t h e  areal extent of the  contamination and permit 
evaluation against EPA's averaging criteria. However, the  survey should entail  
only t h e  effor t  necessary to  support a recommendarion for inclusion or 
elimination. 
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If t he  survey da ta  indicate (either through gamma measurements or 
soil analysis) t ha t  Radium-226 in the soil exceeds background concentrations by 
more than 5 pCi/g for t h e  top 15-cm layer or 15 pCi/g for subsequent 15-cm 
layers, averaged over 100 m2, the property will b e  considered for  inclusion. As 

an alternative, if it can b e  established tha t  the  radium concentration in a n y  
15-m3 subsurface volume exceeds 15 pCi/g, the property may also be considered 
for inclusion. Properties with radium concentrations below these levels should be  
recommended for elimination from the  program provided indoor da ta  do not 
warrant inclusion of the  property for remedial action. 

3, Report Preparation 

The preparation of a report documenting all the  survey work performed on a 
site will be  required, This,  report will be  t h e  major input for t he  review, 
recommendation, and final determination to include or eliminate a property and 
will serve as the  initial input for the  engineering work if remedial action is found 
necessary. As a minimum, the  report should include: 

Photograph and map or sketch of the physical layout of the  property; 

A brief narrative description of the  property; 

A radiological characterization of the  property, including inside a d  
outside gamma maps supported by da ta  recorded on site and the  results 
of any subsequent analyses, which reflects all radioactive anomalies 
encountered on the  property; 

A s ta tement  indicating a judgment as to whether t h e  contamination on 
the property was derived from the associated uranium processing site, 
and the basis for this judgment; 

A comparison of the  results of the  survey against appropriate standards; 

Recommendations of t he  survey team regarding eligibility or 
ineligibility of the  property for remedial action; and 

A description of property use and occupancy and a qualitative 
discussion of potential health impacts to use in determining priorities 
for  remedial action. 



I 

I . .  

I .  

L -  

I 

i 

I 

I ’  

I 

i .  

1 , 

In making the  recommendation as to the inclusion of t h e  site, the  contractor 
will review and analyze all da ta  collected, including previous survey da ta  and 
other pertinent materials. These da ta  will be  used to  make a comparison of site 
conditions with the  cri teria identified herein, resulting in a recommendation as to  
inclusion or elimination of a site from t h e  remedial action program. This report 
must include a clear statement  of t he  basis for the  recommendation. 

Where appropriate, consideration will be given to compliance. with the EPA 
Standard, Subpart C-Implementation, particularly Section 192.2 I, Criteria for 
Applying Supplemental Standards, which requires consideration of health impacts 
and long-term benefits gained by remedial action when t h e  residual radioactive 
materials do not pose a clear present or future  hazard. Factors to be  considered 
in the  application of supplemental standards are enumerated in Subpart C of the 
standards. 

This analysis must be  detailed enough to substantiate and justify the  
resulting recommendation for including the site in or eliminating it from the  
program, particularly if recommendations include the application of 
Supplemental Standards. The overall contractor report, including survey data, 
analysis, and recommendations, will serve as the  basis for the  final DOE review 
and decision; for consultation with t h e  Nuclear Regulatory Commission regarding 
the  application of Supplemental Standards; for notifying t h e  state and local 
authorities and the  property owner; and for providing a permanent record of 
these activities and findings. 

D. Inclusion of Properties for  Remedial Action 

The final decision to include a property in the  UMTRA program or eliminate 
it from further consideration rests with the  Department of Energy (DOE) and will 
not be  delegated to  any contractor or individual outside the  DOE staff. The 
decision to include properties for remedial action will be  based upon a thorough 
review of the  data  presented and recommendations made by the  radiological 
survey contractor, a thorough knowledge of EPA standards and the  mandates of 
P.L. 95-604, and t h e  overall objectives of the  Uranium Mil l  Tailings Remedial 
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Action Program. The application of Supplemental Standards will be  subject to  
DOE Headquarters approval, which will include consultation with t h e  Nuclear 
Regulatory Commission; 

The UMTRA Project Manager, or his designee, will be  responsible for the  
following: 

e 

e 

i 
e 

Including vicinity properties for remedial action; 

Assigning priorities (high, medium, or low). to properties included for 
remedial action based upon the  radiological condition and potential 
health effects; 

Providing to affected states notification of, t he  results of the  inclusion 
process; 

Notifying the  owners of all vicinity properties which have been 
surveyed of the  results of the inclusion process; and 

Obtaining DOE Headquarters approval, which will include consultation 
with t h e  Nuclear Regulatory Commission, in the  application of 
supplemental standards. 
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ATTACHMENT 2 
CORRELATION DIAGRAM 

Radium-in-Soil Concentration to Gamma Radiation Levels 
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CORRELATION DIAGRAM 

Radium-in-Soil Concentrations to  Gamma Radiation Levels 
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Gamma Radiation 
Exposure Rate 

Radi urn-in-Soil 

Above Background 

CONDUCT MORE EXTENSIVE 
RADIOLOGICAL SURVEYS TO 

IN SOIL 
1 MEASURE RADIUM CONCENTRATIONS 

EPA Standard (Approx Correlation to  
(6-6.5pCi/g) 

EXCLUDE PROPERTIES FROM 
FURTHER CONSIDEPATION 

0 0 

EPA 

Background is defined as the mean background level calculated from 
measurements made a t  a minimum of 30 representative locations w i t h i n  
the approximate region of in te res t ,  taking into account subregions 
where uniformly h i g h  o r  low background levels may exist. 
measurements will n o t  be made in the vicini ty  of known radioactive 
contamination. 
calculated for  use i n  establishing action levels (defined below) 
w i t h i n  the region. 
may not exceed 30% of the mean background level.  

Such 

A standard deviation of the mean (0) will a lso be 

The value of the standard deviation of the mean 

Action level below which properties a re  considered for  elimination from 
fur ther  consideration based upon measured gamma radiation exposure rate.  
T h i s  action level i s  defined as mean background one standard 
deviation of the mean calculated as defined in Note (1) above. 

1-largin above the corresponding EPA standard that  i s  required to ensure 
properties included fo r  remedial action based upon gamma radiation exposure 
rates  exceed the EPA standard for  radium concentration in soi l  and will 
require remedial action. T h i s  margin was selected to  accommodate potential 
errors i n  f i e ld  measurements such as calibration errors ,  errors in 
reading f ie ld  instruments, and variations in the physical environment, 
particularly moisture content i n  so i l .  (See References) 

Action level above which properties (open land) a re  considered for  
inclusion as a part of the remedial action t o  be conducted a t  the 
designated processing ( ta i l ings  p i le )  s i t e .  
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