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10 CFR 52 Subpart A 

ATTN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

Clinch River Nuclear Site 
NRC Docket No. 52-047 

Subject: Submittal of Supplemental Information Regarding the Impacts of 
Non-Radiological Traffic Accidents in Support of the Early Site Permit 
Application for Clinch River Nuclear Site 

References: 1.   Letter from TVA to NRC, CNL-16-081, “Application for Early Site Permit for 
Clinch River Nuclear Site,” dated May 12, 2016 

2. Letter from TVA to NRC, CNL-16-134, “Schedule for Submittal of
Supplemental Information in Support of Early Site Permit Application for
Clinch River Nuclear Site,” dated August 11, 2016

3. NRC Audit Plan, “Plan for Environmental Audit Related to the Clinch River
Nuclear Site Early Site Permit Application,” dated May 7, 2017
(Accession No. ML17088A728)

By letter dated May 12, 2016 (Reference 1), Tennessee Valley Authority (TVA) submitted an 
application for an early site permit for the Clinch River Nuclear (CRN) Site in Oak Ridge, TN. 
Subsequent to the submittal of this application, and consistent with interactions with 
Nuclear Regulatory Commission (NRC) staff, TVA identified certain aspects of the application 
that it intended to supplement.  By letter dated August 11, 2016 (Reference 2), TVA provided a 
plan for submitting the identified supplemental information.  The enclosure to this letter 
provides supplemental information regarding commuter and construction traffic impacts 
associated with non-radiological health.  The changes to the Environmental Report associated 
with non-radiological health traffic impacts and associated conforming changes will be 
incorporated in a future revision of the Early Site Permit Application (ESPA). 
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Between May 15, 2017 and May 31, 2017, the NRC conducted an audit of the environmental 
information contained in the CRN Site ESPA (Reference 3). During the face-to-face portion 
of the audit held at the TVA Knoxville, TN offices, the NRC requested that TVA provide 
supplemental information in support of the environmental audit. One of the Information Needs 
discussed during the audit was related to onsite workforce estimates (SE-01) . TVA agreed to 
provide supplemental information to clarify the onsite workforce estimates associated with 
information need SE-01 . The changes to the Environmental Report associated with onsite 
workforce estimates will be incorporated in a future revision of the ESPA. 

Another area discussed during the environmental audit concerned construction-related 
activities, including water use for a concrete batch plant (ST0-02). The supplemental 
information regarding ST0-02 will be provided in a future submittal. It is anticipated that the 
supplemental information related to ST0-02 will result in changes to the water use values 
provided in the ER markups in this letter. 

There are no new regulatory commitments associated with this submittal. If any additional 
information is needed, please contact Dan Stout at (423) 751-7642. 

I declare under penalty of perjury that the foregoing is true and correct. Executed on this 
15th day of June 2017. 

e President, Nuclear Licensing 

Enclosure: 

Supplemental Information Related to the Environmental Report 

cc: See Page 3 
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cc (Enclosure): 

P. Vokoun, Project Manager, Division of New Reactor Licensing, USNRC 

cc (without Enclosure): 

V. McCree, Executive Director of Operations, USNRC 
C. Haney, Regional Administrator, Region II, USNRC 
M. Johnson, Deputy Executive Director for Reactor and Preparedness Programs, 

USNRC 
V. Ordaz, Acting Director, Office of New Reactors, USNRC 
F. Akstulewicz, Director, Division of New Reactor Licensing, USNRC 
J. Donoghue, Branch Chief, Division of New Reactor Licensing, USNRC 
M. Sutton, Project Manager, Division of New Reactor Licensing, USNRC 
A. Fetter, Project Manager, Division of New Reactor Licensing, USNRC 
T. Dozier, Project Manager, Division of New Reactor Licensing, USNRC 
M. M. McIntosh, Regulatory Specialist, Eastern Regulatory Field Office, Nashville 

District, USACE 
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Supplemental Information Related to the Environmental Report 

By letter dated May 12, 2016 (Reference 1), Tennessee Valley Authority (TVA) submitted an 
application for an early site permit for the Clinch River Nuclear (CRN) Site in Oak Ridge, TN. 
Subsequent to the submittal of this application, and consistent with interactions with Nuclear 
Regulatory Commission (NRC) staff, TVA identified certain aspects of the application that it 
intended to supplement.  By letter dated August 11, 2016 (Reference 2), TVA provided a 
plan for submitting the identified supplemental information. 

The enclosure to this letter provides supplemental information regarding commuter and 
construction traffic impacts associated with non-radiological health.  By letter dated 
December 2, 2016 (Reference 3), TVA provided supplemental information related to site 
selection that replaced Environmental Report (ER) Section 9.3 in its entirety.  The changes 
indicated in this enclosure are based on the version provided in Reference 3.  The changes 
to the ER will be incorporated in a future revision of the Early Site Permit Application 
(ESPA). 

Between May 15, 2017 and May 31, 2017, the NRC conducted an audit of the 
environmental information contained in the CRN Site ESPA (Reference 4).  During the 
face-to-face portion of the audit held at the TVA Knoxville, TN offices, the NRC requested 
that TVA provide supplemental information in support of the environmental audit.  One of the 
Information Needs discussed during the audit was related to onsite workforce estimates 
(SE-01). TVA agreed to provide supplemental information to clarify the onsite workforce 
estimates associated with information need SE-01.  The enclosure to this letter provides 
supplemental information to clarify the onsite workforce estimates.  The changes to the 
Environmental Report will be incorporated in a future revision of the ESPA. 

Another area discussed during the environmental audit concerned construction-related 
activities, including water use for a concrete batch plant (STO-02).  The supplemental 
information regarding STO-02 will be provided in a future submittal.  It is anticipated that the 
supplemental information related to STO-02 will result in changes to the water use values 
provided in the ER markups in this letter. 

References: 

1. Letter from TVA to NRC, CNL-16-081, “Application for Early Site Permit for Clinch River
Nuclear Site,” dated May 12, 2016

2. Letter from TVA to NRC, CNL-16-134, “Schedule for Submittal of Supplemental
Information in Support of Early Site Permit Application for Clinch River Nuclear Site,”
dated August 11, 2016

3. Letter from TVA to NRC, CNL-16-190, “Submittal of Supplemental Information Related
to Site Selection in Support of the Early Site Permit Application for Clinch River
Nuclear Site,” dated December 2, 2016

4. NRC Audit Plan, “Plan for Environmental Audit Related to the Clinch River Nuclear
Site Early Site Permit Application,” dated May 7, 2017 (Accession No. ML17088A728)
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Supplemental Information 

As the result of interactions with the NRC staff during the ESPA acceptance review, TVA 
is clarifying certain non-radiological health impacts associated with traffic accidents 
discussed in the ER. 

To facilitate development of this information, a representative commuter and construction 
traffic impact assessment associated with non-radiological health was developed for the 
CRN Small Modular Reactor (SMR) Project. 

The ER is being revised to provide additional information regarding commuter and 
construction traffic impacts associated with non-radiological health. The ER is being revised 
as follows: 

 ER Subsection 2.5.2.2.4, “Traffic Accidents,” and ER Table 2.5.2-22 are being added.
 ER Subsection 4.4.2.3, “Transportation,” is being modified to add a new subsection

“Traffic Accidents,” discussing the anticipated increases in traffic accidents.
 ER Subsection 5.8.2.3, “Transportation,” is being modified to add additional traffic

accident data.
 ER Subsection 9.3.4.1.5, “Transportation,” is being modified to include additional

discussions on proposed roadway modifications in the vicinity of the CRN Site,
and a discussion of the anticipated increase in traffic accidents in the vicinity of
Redstone Arsenal Site 12.

This enclosure contains a markup of the affected ER sections, as well as conforming 
changes to ER Subsections 2.5.2, 4.4.2, 5.8.2, 9.3.4.1.5, and 9.3.4.2.4. 

Additionally, an inconsistency was identified in the peak overlap workforce values 
presented in Sections 3.10, 4.4, 5.8, and 9.3. The affected ER sections are being revised 
to clarify when the peak overlap workforce occurs and to provide a consistent value for the 
peak overlap workforce. This change results in no changes to the conclusions in the ER. 

Finally, the assessment of education impacts in ER Subsection 4.4.2.8 is also being 
revised to reiterate the evaluation criteria from NUREG-1437. 
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ER Subsection 2.5.2 is being revised as indicated. Strikethroughs indicate text to be 
deleted. Underlines indicate text to be added. 

2.5.2 Community Characteristics 

This subsection describes the following community characteristics potentially affected by the 
construction and operation of two or more small modular reactors (SMRs): economy, 
transportation, taxes, land use, aesthetics and recreation, housing, community infrastructure 
and public services, and education. The geographic area of interest is the area with the 
greatest potential to be affected by construction and operation of two or more SMRs. For the 
socioeconomics community characteristics, the geographic area of interest is the four county 
area (Anderson, Knox, Loudon, and Roane Counties) surrounding and including the CRN 
Site because the majority of the SMR workforce (both for construction and operations) and 
families are expected to live within these counties. The geographic area addressed for each 
characteristic is based on the area with the greatest potential to be affected by construction 
and operation of two or more SMRs, i.e., the geographic area of interest. 

New ER Subsection 2.5.2.2.4 is being added as indicated. Underlines indicate text to 
be added. Subsequent subsections are being renumbered accordingly. 

2.5.2.2.4 Traffic Accidents 

The three primary roadways providing access to the CRN Site via Bear Creek Road are 
TN 58, TN 95, and TN 327. Crash data (from February 2008 through November 2012) were 
analyzed for segments of these three roadways to determine rates of traffic accidents and 
related injuries and fatalities. Traffic accident data for the primary CRN Site roadways are 
presented in Table 2.5.2-22. Of the three roadways, TN 95 had the greatest number of 
accidents, injuries, and fatalities, and TN 327 had the fewest. 
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New ER Table 2.5.2-22 is being added as indicated. Underlines indicate text to be 
added. 

Table 2.5.2-22 

Traffic Incident Rates in the Vicinity of the Clinch River Site 
(February 2008 to November 2012) 

Roadway 

2011 
Average 

Daily 
Traffic 
(ADT) 

Length 
(miles) 

# of 
Crashes
(2008-
2012) 

# of 
Injuries
(2008-
2012) 

# of 
Fatalities

(2008-
2012) 

Crashes 
per Year 

(100 MVM) 

Injuries per 
Year 

(100MVM) 

Fatalities 
per Year 

(100MVM) 

TN 58  
(L.M. 17.60 to L.M. 20.18) 10,500 2.58 28 9 0 59.62 19.16 0.00 

TN 95  
(L.M. 0.00 to L.M. 3.00) 6600 3.00 32 10 3 90.30 29.13 8.74 

TN 327  
(L.M. 0.00 to L.M. 2.20) 3000 2.20 9 4 0 78.65 34.96 0.00 

Notes:  
MVM = million vehicle miles 
L.M. = log mile 
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ER Subsection 3.10.1.2 (fourth paragraph) is being revised as indicated. Underlines 
indicate text to be added. 

3.10.1.2 Construction Activities Workforce 
… 

The peak phase of construction is estimated to occur during the fourth year of a projected 
six year construction schedule (that is, from beginning of site preparation until fuel load of 
the last unit).  During that period, the maximum construction workforce onsite at any one 
time is estimated to be 2200, as presented in Table 3.1-2, Item 17.4.1.  However, the 
maximum number of construction personnel onsite during a 24-hr period is estimated to be 
3300, due to the potential use of multiple shifts.  Table 3.10-2 provides the estimated 
temporal distribution of the construction workforce monthly, quarterly, and annually, and 
Figure 3.10-1 summarizes the approximate construction workforce requirements by month. 

ER Subsection 3.10.2 is being revised as indicated. Underlines indicate text to be 
added. 

3.10.2 Construction Worker Relocation and Commuting 

Several assumptions are used to bound the construction workforce composition with 
respect to workforce commuting and relocation.  It is assumed that construction workers 
typically commute up to a maximum of 50 miles (mi) to the jobsite, therefore, individuals 
living within a 50-mi radius of the project site are considered “local”.  The largest cities 
within 50 mi of the CRN Site are Knoxville, Oak Ridge, and Maryville, Tennessee, with 2010 
populations of 178,874; 29,330; and 27,465, respectively (Reference 3.10-1).  It is assumed 
that 80 percent of the field craft labor workforce is available to the project from within a 50-mi 
radius, or approximately 2033 local craft personnel (based on a peak construction personnel 
workforce number of 3300 and 77 percent field craft labor).  The balance of the construction 
craft workforce (508 personnel) comes from outside the 50-mi radius.  These personnel are 
assumed to relocate within the 50-mi area to minimize their commute distance and seek 
temporary housing. 

It is further assumed that 80 percent of the field non-manual labor workforce (based on 
23 percent field non-manual labor) or 607 personnel relocate from outside the 50-mi radius, 
and seek permanent housing.  The balance of the field non manual labor staff or 152 
personnel are assumed to come from the local labor market within the 50-mi area, and 
commute.  

Therefore, the total construction workforce assumed to come from within the 50-mi radius is 
2185 (2033 local craft workers plus 152 non-manual workers).  The total construction 
workforce assumed to relocate from outside the 50-m radius is 1115 (508 in-migrating craft 
workers plus 607 in-migrating non-manual workers). 
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ER Subsection 3.10.3 is being revised as indicated. Underlines indicate text to be 
added. 

3.10.3 Operations Workforce 

The total facility operations workforce is estimated to be 500, as presented in Table 3.1-2, 
Item 16.3.1. It is estimated that 50 percent of the operations workforce is recruited 
and trained from the Oak Ridge/Knoxville area, and 50 percent relocate to the 
Oak Ridge/Knoxville area from outside the 50-mi radius.  The projected monthly operational 
workforce is provided in Table 3.10-3 and Figure 3.10-2. 

It is assumed that operations staffing begins as site preparation begins to allow time for 
simulator training and startup testing support and increases to the full complement of 
personnel at the time of the initial unit(s) operation, and continue staffing to ensure a full 
complement of operations personnel at the time of the additional unit(s) operation. 

An additional 1000 workers would temporarily work at the CRN Site during periodic refueling 
and major maintenance activities, as presented in Table 3.1-2, Item 16.3.2. Refueling 
activities would begin two years after initial fuel load for each unit and would continue every 
two years thereafter. 

New ER Subsection 3.10.4 is being added as indicated, with subsequent subsections 
renumbered accordingly. Underlines indicate text to be added. 

3.10.4 Peak Overlap Workforce 

The CR SMR Project includes construction of multiple SMRs that would be brought into 
operation sequentially.  Therefore, there would be a period of time when one or more SMRs 
is operating while other SMR(s) are being constructed.  As described in Subsection 
3.10.1.2, the peak phase of construction is estimated to occur between months 42 and 47 
during the fourth year of a projected 6-yr construction duration (i.e., from beginning of site 
preparation until fuel load of the last unit).  The maximum number of construction personnel 
onsite during a 24-hr period is estimated to be 3300, due to the potential use of multiple 
shifts. 

The overlap of projected monthly construction workforce and operational workforce is 
provided in Figure 3.10-3. A peak overlap workforce of 3666 occurs in month 47 where 
construction workforce reaches a peak of 3300 and 366 operational workers are anticipated 
to be onsite.  Refueling activities are not projected to occur until after construction activities 
are complete and would therefore, not impact the peak overlap workforce. 
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ER Table 3.10-2 is being revised as indicated. Underlines indicate text to be added. 

Table 3.10-2 (Sheet 1 of 2) 
Estimated Construction Workforce for a Projected Six-Year Construction Schedule 

(From Beginning of Site Preparation until Fuel Load of the Last Unit) 

Month 
Estimated 

Construction 
Workforce 

Approximate 
Quarterly Average 

Approximate Annual 
Average 

1 100
125 

250 

2 125
3 150
4 175

200 5 200
6 225
7 250

275 8 275
9 300

10 325
350 11 350

12 400
13 500

600 

1100 

14 600
15 700
16 800

900 17 900
18 1000
19 1100

1250 20 1200
21 1400
22 1525

1650 23 1650
24 1775
25 1900

2025 

2450 

26 2025
27 2150
28 2275

2375 29 2400
30 2475
31 2500

2575 32 2550
33 2650
34 2750

2850 35 2850
36 2950
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Table 3.10-2 (Sheet 2 of 2) 
Estimated Construction Workforce for a Projected Six-Year Construction Schedule 

(From Beginning of Site Preparation until Fuel Load of the Last Unit) 

Month Estimated Construction 
Workforce 

Approximate Quarterly 
Average 

Approximate Annual 
Average 

37 3050
3125 

3250 

38 3150
39 3200
40 3200

3250 41 3250
42 3300
43 3300

3300 44 3300
45 3300
46 3300

3275 47 3300
48 3200
49 2900

2725 

2300 

50 2750
51 2550
52 2350

2225 53 2200
54 2150
55 2150

2150 56 2150
57 2150
58 2150

2100 59 2100
60 2000
61 1950

1875 

1250 

62 1900
63 1800
64 1700

1600 65 1600
66 1500
67 1400

1125 68 1200
69 800
70 600

400 71 400
72 200

Note: It is also estimated that there will be a small residual onsite construction workforce, in the range of 100 or 
less, for some period of time following the end of a projected six-year construction schedule (that is, following 
fuel load of the last unit). 
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New ER Table 3.10-3 is being added. Underlines indicate text to be added. 

Table 3.10-3 (Sheet 1 of 3) 
Estimated Operations Workforce by Month for a Projected Six-Year Construction 

Schedule (From Beginning of Site Preparation until Fuel Load of the Last Unit 

Month CRN Units
1 & 2 

CRN Units 
3 & 4 

Total Operational 
Workforce 

1 17 – 17 
2 21 – 21 
3 25 – 25 
4 30 – 30 
5 35 – 35 
6 40 – 40 
7 45 – 45 
8 50 – 50 
9 55 – 55 

10 60 – 60 
11 62 – 62 
12 64 – 64 
13 68 – 68 
14 72 – 72 
15 74 – 74 
16 76 – 76 
17 80 – 80 
18 85 – 85 
19 90 – 90 
20 95 – 95 
21 100 – 100 
22 105 17 122 
23 110 21 131 
24 115 25 140 
25 120 30 150 
26 126 35 161 
27 131 40 171 
28 137 45 182 
29 142 50 192 
30 148 55 203 
31 153 60 213 
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Table 3.10-3 (Sheet 2 of 3) 
Estimated Operations Workforce by Month for a Projected Six-Year Construction 

Schedule (From Beginning of Site Preparation until Fuel Load of the Last Unit 

Month CRN Units
1 & 2 

CRN Units 
3 & 4 

Total Operational 
Workforce 

32 159 62 221 
33 164 64 228 
34 169 68 237 
35 172 72 244 
36 175 74 249 
37 181 76 257 
38 187 80 267 
39 193 85 278 
40 199 90 289 
41 205 95 300 
42 211 100 311 
43 217 105 322 
44 223 110 333 
45 228 115 343 
46 234 120 354 
47 240 126 366 
48 246 131 377 
49 252 137 389 
50 258 142 400 
51 261 148 409 
52 266 153 419 
53 270 159 429 
54 275 164 439 
55 280 169 449 
56 285 172 457 
57 290 175 465 
58 295 181 476 
59 300 187 487 
60 305 193 498 
61 310 199 509 
62 315 205 520 
63 320 211 531 
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Table 3.10-3 (Sheet 3 of 3) 
Estimated Operations Workforce by Month for a Projected Six-Year Construction 

Schedule (From Beginning of Site Preparation until Fuel Load of the Last Unit 

Month CRN Units
1 & 2 

CRN Units 
3 & 4 

Total Operational 
Workforce 

64 325 217 542 
65 330 223 553 
66 334 228 562 
67 334 234 568 
68 334 240 574 
69 334 246 580 
70 334 252 586 
71 334 258 592 
72 334 261 595 
73 334 266 600 
74 334 270 604 
75 334 275 609 
76 334 280 614 
77 334 285 619 
78 334 290 624 
79 334 295 629 
80 334 300 634 
81 334 305 639 
82 334 310 644 
83 334 315 649 
84 334 320 654 
85 334 325 659 
86 334 330 664 
87 334 334 668 
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New ER Figure 3.10-2 is being added as indicated. 
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New ER Figure 3.10-3 is being added as indicated.
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ER Subsection 4.4.2 is being revised as indicated.  Strikethroughs indicate text to be 
deleted.  Underlines indicate text to be added. 
 
4.4.2 Social and Economic Impacts 

This subsection evaluates the potential demographic, economic, infrastructure, and 
community impacts associated with preconstruction and construction activities for the 
CR SMR Project, which includes the construction and operation of two or more SMRs at the 
CRN Site.  The geographic area of interest identified for social and economic impacts, which 
is defined by the areas where the construction workforce and their families would reside, 
spend their income, and use their benefits, is the four-county area including Anderson, 
Knox, Loudon, and Roane counties.  The evaluation assesses potential impacts associated 
with construction-related activities and the size of the construction workforce. The analysis is 
based on the plant parameter envelope, which is discussed in Section 3.1 and provided in 
Tables 3.1-1 and 3.1-2, and a peak construction and operations overlap workforce of 
approximately 3300  3666 workers, which is discussed in Section 3.10. 
 
4.4.2.1 Population and Housing 

This analysis of population and housing is based on the estimated peak overlap construction 
workforce. expected to be onsite at any point during the construction and operations period.  
As described in Subsection 3.10.4, the CR SMR Project includes construction of multiple 
SMRs that would be brought into operation sequentially.  Therefore, there would be a period 
of time when one or more SMR(s) is operating while other SMR(s) are being constructed, 
resulting in an overlap of construction and operations workers.  The peak overlap workforce 
is defined in Subsection 3.10.4 as 3666, which is the peak construction workforce (3300) 
plus the peak operation workforce occurring during the same months as the peak 
construction workforce (366).The estimated construction workforce by month is presented in 
Table 3.10-2. As shown in Table 3.9-1, the overall schedule duration from preconstruction 
and site preparation activities until fuel load of the last unit is projected to be six years. 
Based on this schedule and an assumed 40-hr work week, the onsite peak construction 
workforce is estimated to be 3300 (Subsection 3.10.1.2 and Table 3.10-2). Figure 3.10-1 
illustrates the distribution of the construction workforce over the construction period. 
 
Based on the information presented in Section 3.10, it is anticipated that approximately 
2185 construction workers already reside within the 50-mi region.  The remaining 1115 
workers would migrate into the region. It is conservatively assumed that 100 percent of this 
in-migrating workforce would relocate within the geographic area of interest.  It is also 
estimated that 50 percent of the total operations workforce (250 workers) is recruited and 
trained from the Oak Ridge/Knoxville area, and 50 percent (250 workers) relocate to the 
Oak Ridge/Knoxville area from outside the 50-mi radius.  This results in a total in-migrating 
workforce of 1365. 
 
 
Population 

In 2010, the permanent population within the 50-mi radius of the CRN Site was 1,158,026 
and is projected to grow to 1,305,189 by 2021 (Tables 2.5.1-2 and 2.5.1-5).  The four-county 
geographic area of interest, including Anderson, Knox, Loudon, and Roane Counties, had a 
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population of 610,092 in 2010 and a projected population of 682,278 in 2020 and 807,594 in 
2040 (Table 2.5.1-6).  

It is assumed that each construction worker that relocates into the geographic area of 
interest would bring a family. The average household size in Tennessee is 2.48 (Reference 
4.4-5).  Therefore, an in-migrating workforce of 1115 1365 would increase the population in 
the geographic area of interest by 2765 3385 people, or 0.6 0.5 percent of the geographic 
area of interest population in 2010.  Of the 11,433 employees at the DOE Oak Ridge 
facilities that reside within the geographic area of interest, 27 percent reside in Anderson 
County, 50 percent in Knox County, 6 percent in Loudon County, and 17 percent in Roane 
County (Reference 4.4-6).  It is assumed that the residential distribution of the in-migrating 
construction workforce would resemble the residential distribution of the DOE workforce.  Of 
the total population increase due to the construction in-migrating workforce, 747 914 people 
(27 percent of 2765 3385) are expected to settle in Anderson County, 1383 1693 people in 
Knox County, 166 203 people in Loudon County, and 470 575 people in Roane County.  
These numbers constitute 1.0 1.2 percent, 0.3 0.4 percent, 0.3 0.4 percent, and 0.9 1.1 
percent of the 2010 populations of Anderson, Knox, Loudon, and Roane Counties, 
respectively.  

The construction in-migrating workers and their families would represent a small increase to 
the populations of the four counties within the geographic area of interest and an even 
smaller increase to the total population in the geographic area of interest.  Therefore, the 
potential impacts on population would be SMALL. 
 
Housing 

Subsection 2.5.2.6 and Table 2.5.2-12 review and show availability of housing in the year 
2010 in the geographic area of interest and are used as a basis for estimating the number of 
housing units that may be available during the construction phase.  Generally, the counties 
with larger populations (in particular Knox County) have more available vacant housing. 

During the overlap between preconstruction/construction and operation, 3385 people would 
potentially seek permanent and temporary housing within the geographic area of interest. 

There is currently enough housing to accommodate all the expected in-migrating families in 
Knox County alone.  Knox County, with the greatest number of housing units in the 
geographic area of interest, had 17,700 vacant units in 2010, with 6777 for rent and 3747 for 
sale.  In the geographic area of interest as a whole, there were a total of 26,403 vacant 
housing units, with 8984 for rent and 5120 for sale.  It is likely adequate housing would be 
available within the geographic area of interest at the time the in-migrating peak construction 
overlap workforce would move into the area.  If all of the new in-migrating workers move to 
the geographic area of interest, 1115 construction workers and their families would seek 
temporary housing in the four counties.  It is also probable that workers on short-term 
assignments would utilize temporary housing in the form of hotels, seasonal homes (for 
long-term rentals), and recreational vehicle parks and campgrounds. As described in 
Subsection 2.5.2.6, there are over 8100 hotel rooms in the Knoxville area and another 1185 
rooms in Anderson, Loudon, and Roane Counties.  According to the 2010 Census, the 
geographic area of interest has 2329 seasonal housing units.  Also, there are approximately 
1302 temporary housing sites at recreational facilities in the geographic area of interest 
(Table 2.5.2-12).  
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The potential impacts on housing would be SMALL due to the large number of available 
vacant housing units in the geographic area of interest and the relatively small requirements 
for the in-migrating construction workforce.  
 
4.4.2.2 Employment and Income 

The in-migration of construction workers would be likely to create new indirect service jobs 
in the area and increase the amount of money used to purchase goods and services. The 
influx of new workers would spend a portion of their income on housing, food, entertainment, 
and other goods and services in the region, and additional jobs would be created through 
the multiplier effect. The number of times the final increase in consumption exceeds the 
initial dollar spent is called the multiplier. The U.S. Department of Commerce Bureau of 
Economic Analysis, Economics and Statistics Division, calculates multipliers for industry 
jobs and earnings within a specific region. The economic model they use is called the 
Regional Input-Output Modeling System (RIMS II).  

RIMS II multipliers were obtained for the region consisting of Anderson, Knox, Loudon, and 
Roane counties. The RIMS II direct effect employment multiplier for construction jobs is 
1.7415. Thus, for every newly created construction job, an estimated additional 0.742 jobs 
are created in the region. (Reference 4.4-7) Based on the Bureau of Economic Analysis 
multiplier and a maximum construction overlap workforce of 3300 3666 during the peak 
phase of constructionoverlap period, CRN Site construction would create approximately 
2450 2720 indirect jobs within the geographic area of interest, which would be expected to 
occur during the fourth year of a projected six-year construction schedule. The combined 
total of 5750 6386 direct construction jobs plus indirect jobs represents approximately 1.5 
1.6 percent of the geographic area of interest workforce. 

Most indirect jobs are assumed to be service-related and not highly specialized.  Therefore, 
it is expected that those jobs would be filled by the existing workforce within the geographic 
area of interest.  Some of the indirect jobs could benefit unemployed or underemployed 
workers in the geographic area of interest.  The total number of indirect jobs that would be 
generated by construction is approximately 10 11 percent of the 24,000 unemployed 
persons in the geographic area of interest. 

For every dollar earned by a construction worker, an additional 0.6998 dollars is added to 
the regional economy based on the Bureau of Economic Analysis direct-effect earnings 
multiplier for the geographic area of interest (Reference 4.4-7).  

The employment of the construction overlap workforce over a period of several years would 
have positive economic effects on the geographic area of interest and surrounding region.  It 
would introduce millions of dollars into the regional economy, creating indirect jobs that 
could help reduce unemployment and business opportunities for housing and service-
related industries.  Much of this positive effect would be expected to occur within the 
geographic area of interest.  Therefore the impact of construction on the economy of the 
geographic area of interest would be beneficial and MODERATE. 
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4.4.2.3 Transportation 
 
Roadways 
… 
 
A traffic assessment was completed for the four existing intersections (Intersections 1 
through 4) as well as the two proposed new intersections (Intersections 5 and 6).  This 
assessment included an analysis of traffic conditions on the roads adjacent to the CRN Site 
for the existing (2013) situation and for three future (2024) scenarios.  The year 2024 is the 
expected peak traffic year, with an estimated construction workforce of 3300 (maximum 
number onsite during a 24-hr period) and an operation workforce of 366 for a peak overlap 
workforce of 3666. (Reference 4.4-8)  The three future scenarios evaluated are: 
 
 Background = future conditions without construction: Incorporates any historic 

background growth rates, any approved development traffic, and any planned roadway 
improvements independent of the project Site to estimate the future traffic volumes 
 

 Background + Site = future conditions with construction: Estimates the future traffic 
volumes with the addition of proposed CRN Site traffic, based on existing roadway 
conditions 
 

 Future + Site = future conditions with construction and traffic improvements: Estimates 
the future traffic volumes with the addition of proposed CRN Site traffic, assuming 
recommended roadway improvements are in place (Reference 4.4-8).  

 
Traffic distribution and assignment were based on land uses and population densities in the 
area, as well as the surrounding roadway network.  The majority of the workers (either 
construction or operation) were expected to commute from within a 50-mi radius, which 
includes the greater Oak Ridge and Knoxville, Tennessee metropolitan population areas. 
Approximately 40 percent of the proposed CRN Site traffic was expected to travel from the 
north (Oak Ridge and Oliver Springs, Tennessee) along TN 58, TN 95, and TN 327.  The 
remaining 60 percent were expected to travel from the south (Kingston, Lenoir City, 
Farragut, and Knoxville, Tennessee) along TN 58 and TN 95 from I-40. (Reference 4.4-8) 
 
The results of the traffic assessment, including level of service (LOS) and delay for each 
study intersection, are summarized in Table 4.4-4 for all periods analyzed.  The LOS 
designations for 2024 Background + Site Scenario represent traffic conditions at the 
intersections with the addition of proposed CRN Site construction based on existing 
roadways (without mitigation).  The LOS for four of the intersections is F, the lowest level, 
which represents poor progression and extreme delay.  This includes Intersection 3, SR TN 
95 at Bear Creek Road, which would adversely affect access to the Clinch River Industrial 
Park on West Bear Creek Road.  This represents a LARGE impact to traffic flow during 
construction. 
 
As shown on Table 4.4-4, the LOS levels for 2024 Future + Site Scenario represent 
project-related traffic conditions with the addition of roadway improvements (with mitigation).  
Based on the future construction-related traffic analysis, the roadway improvements for the 
2024 Future + Site Scenario are expected to provide an acceptable operation for the peak 
year 2024.  These improvements are summarized in Figure 4.4-1. The proposed additional 
northbound loop ramp between TN 58 and Bear Creek Road (Intersection 1) would provide 
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the added capacity for the 2024 peak traffic year surrounding construction and operation. 
Rather than having all traffic entering/exiting the CRN Site from one ramp, the traffic would 
be distributed between two ramps.  With this new distribution, Bear Creek Road at Bear 
Creek Road southbound ramp (Intersection 4) is expected to operate with an acceptable 
LOS.  Another advantage of the ramp is that in the event of emergency, the ramp provides 
free flow movements to/from TN 58 for evacuation purposes. (Reference 4.4-8) 
 
The addition of the proposed new Bear Creek Road northbound ramp is expected to provide 
added capacity to/from TN 58; however, the connection onto Bear Creek Road would also 
need to be improved (Intersection 6).  Due to the large volume of traffic shifting to the 
proposed northbound ramp in morning peak hour, dual left-turn lanes would be needed (with 
a roundabout or a signal), requiring at least two receiving lanes onto Bear Creek Road.  A 
roundabout instead of a signal (Intersection 6) is identified as a mitigation measure for 
efficiency and safety. (Reference 4.4-8)  
 
During 2024 peak year of construction, the existing two-lane Bear Creek Road is projected 
to be over capacity during the morning (entering) and afternoon (exiting) peaks. An 
additional lane (reversible) is identified as a mitigation measure to accommodate the 
morning and afternoon peaks. The Bear Creek Road at Site Driveway (Intersection 5) 
should be realigned to a “T” intersection, eliminating the existing curve. A temporary traffic 
signal is recommended. It is encouraged that construction and operation workers enter the 
Site from TN 58 for traffic and safety reasons. TN 95, with the high speeds in conjunction 
with the horizontal (corners/bends) and vertical (hills/valleys) curvature, creates sight 
distance challenges along this route. (Reference 4.4-8) 
 
Construction worker traffic would have a LARGE impact on local roadways surrounding the 
CRN Site.  In order to avoid disruptions to local traffic during construction for the CR SMR 
Project, road modifications are proposed as mitigation for the potential adverse impacts. 
Although some intersections would still be operating at a LOS of D or worse, this would only 
be for less than 2 hr a day during shift changes.  Deliveries would not be scheduled during 
these times in order to minimize potential adverse impacts.  Additional measures such as 
traffic officers during peak hours could also be implemented in the event that traffic 
conditions are worse than anticipated.  Once construction is complete, the smaller 
operations workforce would not create adverse impacts to local traffic conditions. With the 
recommended modifications, impacts to traffic flow during construction would be 
MODERATE and temporary. 
 
Traffic Accidents 

During development of representative commuter and construction traffic impacts, crash data 
on the primary roadways in the vicinity of the CRN Site for the years 2008 through 2012 
were obtained from the Tennessee Department of Transportation.  Peak overlap workforce 
traffic increases are anticipated to occur on TN 58, TN 95, and TN 327 when the first SMR 
unit is operational while the second SMR unit is under construction.  Using the peak 
construction year of 2024 with 3666 total workers (3300 construction and 366 operational), 
an estimate of the new vehicles trips and additional traffic accidents including injuries and 
fatalities was conducted. 
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The estimated impacts of the peak overlap workforce associated with the CRN Site are 
shown in Table 4.4-8. Total annual traffic accidents on the three affected roadways in the 
vicinity of the CRN Site are anticipated to increase by 3.37 accidents, injuries from traffic 
accidents to increase by 1.17 injuries, and traffic fatalities to increase by 0.08 fatalities per 
year as a result of combined construction and operation activities at the CRN Site.  The 
projected peak overlap workforce is expected to increase traffic on TN 58 by nearly 
50 percent. While TN 58 has the lowest crash, injury, and fatality rates of the three primary 
roadways used to access the site, a substantial increase in vehicles is likely to result in 
additional crashes per year.  The number of traffic accidents would noticeably increase, but 
this increase would not destabilize the traffic flow or safety along TN 58, thus having a 
moderate impact. 

TN 95 carries half the traffic of TN 58, but has a high crash and fatality rate.  The increase in 
traffic would noticeably alter (increase) the number of accidents, injuries, and fatalities on 
this road.  However, this increase in number of traffic accidents on TN 95 would not be 
sufficient to destabilize traffic flow or safety along TN 95, thus having a small impact. 

TN 327 is expected to carry the fewest number of vehicles, but is shown to have the highest 
injury rate.  The increase in traffic from the peak overlap workforce would result in an 
increase in accidents, injuries, and fatalities on this road.  The increase in accidents on 
TN 327 would be minor and would not noticeably destabilize traffic flow or safety along 
TN 327, thus having a small impact. 

The addition of vehicles associated with concurrent construction and operation activities at 
the CRN Site is expected to result in a minor increase relative to the current traffic accident 
injury risk in the vicinity of the site.  This minor increase would be minimized through 
implementation of roadway modifications, as shown in Figure 4.4-1, and through the use of 
best management practices (BMPs), such as posting signs near construction entrances and 
exits to make the public aware of areas with high construction traffic; development of a 
traffic control mitigation plan; use of staggered shift start and end times; use of carpooling; 
and scheduling of deliveries to avoid peak traffic periods.  Therefore, overall impacts to 
traffic accidents as a result of construction and operation at the CRN Site would be SMALL 
to MODERATE and temporary. 
… 
 
Public Transportation 

Public transportation services in the geographic area of interest are provided by the 
East Tennessee Human Resource Agency (including Oak Ridge Transit), Knoxville Area 
Transit, and Knox County Community Action Committee Transit (Reference 4.4-9).  As 
discussed in Subsection 4.4.2.1, the estimated geographic area of interest population 
increase associated with construction of two or more SMRs at the CRN Site would be 
approximately 3385 people (2765 associated with construction and 620 associated with 
operation) for the overlap period between construction/preconstruction and operation 2765 
workers and family members or 0.5 0.6 percent of the geographic area of interest population 
in 2010).  These numbers constitute approximately 1.0 1.2 percent, 0.3 0.4 percent, 0.3 0.4 
percent, and 0.9 1.1 percent of the 2010 populations of Anderson, Knox, Loudon, and 
Roane counties, respectively.  The construction workers and their families would represent a 
small increase to the populations of the four counties within the geographic area of interest 
and an even smaller increase to the total population in the geographic area of interest.  This 
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increase in the geographic area of interest population could increase public transportation 
usage, which would have a SMALL impact on public transportation facilities in the 
geographic area of interest. 
 
 
4.4.2.5 Land Use 

In NUREG-1437, Rev. 1, the U.S. Nuclear Regulatory Commission (NRC) defines levels of 
significance for identifying impacts to offsite land use related to refurbishment of an existing 
nuclear facility.  The analysis is based on population changes caused by refurbishment 
activities.  These significance levels are applicable to the analysis of the impacts associated 
with constructing a new nuclear power plant.  NRC concluded that the impacts to off-site 
land use during refurbishment at nuclear plants are considered: 
 
 SMALL: if population growth results in very little new residential or commercial 

development compared with existing conditions and if the limited development results 
only in minimal changes in an area’s basic land use pattern. 

 MODERATE: if plant-related population growth results in considerable new residential or 
commercial development and the development results in some changes to an area's 
basic land-use pattern. 

 LARGE:  if population growth results in large-scale new residential or commercial 
development and the development results in major changes in an area's basic land-use 
pattern. 

NRC identified key predictors of population-induced land use changes as: 
 
 SMALL: if plant-related population growth is less than 5 percent of the study area's total 

population, especially if the study area has established patterns of residential and 
commercial development, a population density of at least 60 persons per square mile, 
and at least one urban area with a population of 100,000 or more within 50 mi. 

 MODERATE: if plant-related growth is between 5 and 20 percent of the study area's total 
population, especially if the study area has established patterns of residential and 
commercial development, a population density of 30 to 60 persons per square mile, and 
one urban area within 50 mi. 

 LARGE: if plant-related population growth is greater than 20 percent of the study area’s 
total population and population density is less than 30 persons per square mile. 

During the overlap period between preconstruction/construction and operation, the 
population in the geographic area of interest would increase by 3385 people (2765 
associated with construction and 620 associated with operation), During the period of peak 
construction at the CRN Site, an estimated 1115 workers would migrate into the geographic 
area of interest accompanied by 1650 family members, for a population increase of 2765 (as 
described in Subsection 4.4.2.1).  In 2010, the four counties within the geographic area of 
interest had a population of 610,092 and covered a land area of 1435 square mi, for an 
overall population density of 425 persons per square mi.  A temporary population growth of 
2765 3385 persons represents a 0.5 0.6 percent increase in the population of the 
geographic area of interest.  According to NRC guidelines, population-induced land use 
changes would be SMALL because the construction-related population increase would be 
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0.5 0.6 percent of the geographic area of interest population, the area has an established 
pattern of residential and commercial development, a population density of greater than 60 
people per square mi, and at least one urban area with a population of 100,000 or more 
within 50 mi (178,874 in Knoxville, Tennessee) (Reference 4.4-11).  Additionally, land use 
changes would be SMALL because the population growth would result in very little new 
residential or commercial development compared with existing conditions and would be 
expected to result in minimal changes to the basic land use patterns in the vicinity of the 
CRN Site. 

Population-induced land use changes would also be SMALL if the counties within the 
geographic area of interest are considered individually.  As discussed in Subsection 4.4.2.1, 
population increases due to the construction peak overlap workforce constitute 1.01.2 
percent, 0.3 0.4 percent, 0.3 0.4 percent, and 1.1 0.9 percent of the 2010 populations of 
Anderson, Knox, Loudon, and Roane counties, respectively.  The population density is 
greater than 60 people per square mi for each county: 222.8 in Anderson County, 850.5 in 
Knox County, 211.8 in Loudon County, and 150.2 in Roane County.  
 
4.4.2.6 Aesthetics and Recreation 
… 
 
A number of public and private recreational facilities and a range of outdoor activities are 
located in the vicinity of the CRN Site, as described in Subsection 2.5.2.5.2, and in the 
region, as discussed in Subsection 2.5.1.3.  Recreational areas within the CRN Site vicinity 
and region could potentially be impacted by the increased population of construction 
workers and their families and the increased competition for transient housing. Workers who 
relocate to the geographic area of interest would be expected to utilize recreational areas 
and facilities to a similar degree as the permanent population of the geographic area of 
interest.  Because many of the recreational opportunities of the region are outdoor activities 
without associated maximum capacities, it is difficult to accurately estimate utilization by the 
permanent population.  Considering that an in-migrating workforce of 1115 1365 would 
increase the population in the geographic area of interest by 2765 3385 people, or 0.5 0.6 
percent based on the 2010 population of 610,092 (as discussed on Subsection 4.4.2.1), 
sufficient recreational facilities are available to accommodate the associated increase in 
usage.  Therefore, impacts to recreation resources during construction would be SMALL. 
Based on the regional supply of transient housing, including 2329 seasonal units and 1302 
temporary housing sites at recreational facilities in the geographic area of interest (as 
discussed in Subsection 4.4.2.1), the impact on recreational facilities due to increased 
competition for transient housing also would be SMALL. 
 
4.4.2.7 Community Infrastructure and Services 
 
Construction demand from construction activities as well as associated population increases 
were considered when evaluating the effects of construction at the CRN Site on 
infrastructure and services.  The peak onsite constructionoverlap workforce is estimated to 
be 33003666.  During the period of peak construction peak overlap period, an estimated 
1115 1365 workers would migrate into the geographic area of interest accompanied by 1650 
2020 family members, for a population increase of 2765 3385 (as discussed in Subsection 
4.4.2.1). 
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Water Supply Facilities 
 
Potential impacts to potable water supplies would result from additional demands on water 
supply facilities associated with construction-related water needs and the increase in the 
local population (in-migrating construction workers).  The source of water for the potable and 
sanitary water systems at the CRN Site is municipal water from the City of Oak Ridge Public 
Works Department. Surface water from the Clinch River arm of Watts Bar Reservoir 
(approximately 5000 gallons per day [gpd]) may be used during construction for purposes 
such as dust control.  The U.S. Geological Survey (USGS) estimates that the average 
person uses 80 to 100 gpd of water at home, including bathing, laundry, and outdoor 
watering (Reference 4.4-12).  Considering that the construction workers would be present 
on site for 10 hr per day, it is assumed that a conservative estimate of 50 gpd of potable 
water per worker would be required.  During construction, the peak onsite construction 
overlap workforce of 3300 3666 workers would require 165,000 183,300 gpd, or 0.17 0.18 
million gallons per day (mgd), of potable water.  As described in Subsection 2.5.2.7.2, the 
Oak Ridge Department of Public Works obtains its raw water from the surface water in the 
Watts Bar Reservoir.  As shown in Table 2.5.2-15, the utility has a maximum potable water 
capacity of 9.9 mgd and an average daily consumption of 7.7 mgd, for an excess capacity of 
2.2 mgd. The onsite potable water usage of 0.17 0.18 mgd represents less than 9 8 percent 
of excess capacity and construction impacts to water supply facilities would be SMALL. 
 
The impacts to the water supply systems within the geographic area of interest from 
construction-related population increase can be estimated by calculating the amount of 
potable water that is required by these individuals.  Table 2.5.2-15 contains details regarding 
the more than 20 public water suppliers in the four counties of the geographic area of 
interest, including their maximum daily capacity and current demand.  Most of these water 
supply systems are operating well below capacity.  The USGS estimates that the average 
person uses 80 to 100 gallons of water per day at home (Reference 4.4-12). This represents 
an increased demand of approximately 276,500 338,500 gpd based on 2765 3385 in-
migrating construction workers and families and a consumption rate of 100 gpd.  Because 
all of the local utilities are operating below capacity and the in-migrating workforce would be 
spread out among four counties, an increase of 2765 3385 persons in the geographic area 
of interest would not adversely affect the local utilities’ capacity to supply potable water to 
their customers.  Therefore, impacts to public water supply systems in the geographic area 
of interest would be SMALL. 
 
Wastewater Treatment Facilities 
 
Similar to potable water supplies, potential impacts to wastewater treatment facilities would 
result from onsite construction-related needs and the increase in the local population 
associated with in-migrating construction workers.  The wastewater generated during 
construction activities at the CRN Site would be discharged to the City of Oak Ridge Rarity 
Ridge sanitary treatment facility.  As previously stated, the average person in the United 
States uses 80 to 100 gpd of water at home, including such activities as dishwashing, 
laundry, and outdoor watering (Reference 4.4-12).  During construction, a peak of 3300 
3666 workers would be onsite.  Assuming that half of their water consumption would occurs 
onsite, it is expected that results in 40 to 50 gallons of wastewater per worker per day would 
be generated.  At the peak of the construction process, a maximum of 165,000 183,300 gpd 
of wastewater would be produced onsite based on 3300 construction 3666 workers and a 
wastewater production rate of 50 gpd per worker. As shown on Table 2.5.2-16, the City of 
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Oak Ridge Rarity Ridge facility has a maximum treatment capacity of 0.6 mgd and an 
average daily utilization of 0.1 mgd, for an excess capacity of 0.5 mgd.  The onsite 
wastewater production of 0.17 mgd represents approximately 34 36 percent of excess 
capacity.  Accordingly, the construction-related impact to wastewater treatment facilities 
would be MODERATE. However, this impact would be temporary, with the peak 
construction overlap workforce onsite during only six months of the six-year construction 
period (Table 3.10-2). 
…  
 
Police Services 
 
The number of sworn law enforcement officers and the resident-to-officer ratio for the four 
counties and the larger cities in the geographic area of interest are given in Table 2.5.2-17.  
The recommended ratio of officers to residents is between 1 and 4 officers to 1000 
residents, or a police-to-resident ratio between 1:250 and 1:1000 (Reference 4.4-13).   
Table 2.5.2-17 shows that the cities within the geographic area of interest are within this 
ratio range and the counties are at or slightly above 1:1000. As previously stated, during the 
period of peak construction peak overlap period an estimated 2765 workers and family 
members would migrate into the geographic area of interest.  It is expected that most of 
these workers would reside in the larger cities in the area, including Knoxville, Oak Ridge, 
Clinton, Harriman, Kingston, and Lenoir City, Tennessee.  These cities would be able to 
absorb the additional residents without the necessity of hiring more police officers because 
their police forces are already larger than the size required to achieve the recommended 
ratio of officers to residents ratio.  Distribution of the construction workforce among the four 
counties within the geographic area of interest and the resulting increased total populations 
by county are shown in Table 4.4-5.  These population increases would increase the police-
to-resident ratios slightly.  The percent increase in ratio attributed to construction would be 
1.0 1.2, 0.4, 0.3 0.4, and 0.8 1.1 percent in Anderson, Knox, Loudon, and Roane counties, 
respectively.  Based on the percentage increase in police-to-resident ratios, the impact of 
in-migrating construction-related population to police services would be SMALL.  
 
Fire Protection Services 
 
The existing levels of fire protection services in the geographic area of interest are close to 
the national average, as described in Subsection 2.5.2.7.3.  Firefighter-to-resident ratios 
range from 1:205 in Roane County to 1:715 in Knox County.  During construction, the City of 
Oak Ridge Fire Department would provide fire and emergency medical services to the CRN 
Site.  The first responder would be the station located at the East Tennessee Technology 
Park, just north of the CRN Site.  Distribution of the construction peak overlap workforce 
among the four counties within the geographic area of interest and the effect of the larger 
populations are shown in Table 4.4-6.  These population increases would increase the 
firefighter-to-resident ratios slightly.  The percent increase in ratio attributed to construction 
would be 0.6 0.3, 0.4, 0.8 1.2, and 1.0 percent in Anderson, Knox, Loudon, and Roane 
counties, respectively.  Therefore, the potential impacts of the in-migrating residents to fire 
protection services during construction would be SMALL. 
 
Medical Services 
 
The available medical services in the geographic area of interest, including health care 
facilities and nursing homes, are described in Subsection 2.5.2.7.3 and Tables 2.5.2-18 and 
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2.5.2-19. During construction of the CRN facility, onsite medical personnel would be 
expected to treat minor injuries to workers.  More extensive injuries would be treated at one 
of the medical centers in the vicinity of the CRN Site.  The influx of temporary workers to the 
geographic area of interest would not disrupt the existing medical services available in the 
area.  An addition of approximately 2765 3385 construction-related residents would increase 
the geographic area of interest population by 0.5 0.6 percent and would not adversely affect 
existing medical services.  Therefore, impacts to medical services would be SMALL.  
 
Political and Social Structure 
 
The political structure of the geographic area of interest is described in Subsection 2.5.2.7.1, 
including federal, state and local representation systems.  Population centers range from 
large cities (Knoxville, Tennessee) to moderate-size municipalities (Oak Ridge and Farragut, 
Tennessee) to small unincorporated communities.  Although many of the 2765 3385 in-
migrating construction-related population would likely settle in the larger cities in the 
geographic area of interest, they would not be likely to all relocate to the same population 
center.  The influx of temporary workers and families to the geographic area of interest 
would not cause a change to the local political structure.  Therefore, impacts to the political 
structure would be SMALL. 
 
The social relations between members of a community, and the quality and quantity of their 
interactions, could potentially be affected by construction at the CRN Site.  Regardless of 
the current state of the communities in the geographic area of interest, it is unlikely that an 
influx of 2765 3385 new residents to the area would have a potentially significant effect on 
the current social structure and community cohesion.  Small indirect changes could occur 
due to potential economic benefits to the geographic area of interest and individuals 
employed during construction.  These changes would most likely be beneficial as they would 
involve a general increase in stability due to the availability of stable incomes and 
employment.  Considering that the number of construction-related in-migrants to the area 
would be limited and that benefits to social structure and community cohesion are presumed 
to be small but beneficial, social impacts to communities in the geographic area of interest 
would be SMALL.  
 
4.4.2.8 Education 
 
NUREG-1437, Revision 1, presents criteria for the assessment of education impacts based 
on the baseline conditions of the potentially affected school system (e.g., whether it is 
below, at, or exceeding maximum allowed student/teacher ratio). These criteria are: 
 
 SMALL: project-related enrollment increases of 3 percent or less; no change in the 

school systems’ abilities to provide educational services and no additional teaching staff 
or classroom space is needed  
 

 MODERATE: project-related enrollment increases of 4 to 8 percent; school system must 
increase its teaching staff or classroom space  
 

 LARGE: project-related enrollment increases above 8 percent; current institutions not 
adequate to accommodate the influx of students or project-related demand can be met 
only if additional resources are acquired. 
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Schools and student populations are discussed in Subsection 2.5.2.8. In the 2010 US 
Census Bureau estimates, 17.1 percent of the population of Tennessee was 5 to 17 years 
old (i.e., school age) and students account for 15.1 to 16.3 percent of total county 
populations in the four-counties within the geographic area of interest.  An estimated 1115 
construction workers (based on the peak construction workforce) are assumed to come from 
outside the 50-mi region. This would result in a There would be a population increase of 
2765 3385 at the peak overlap period (based on an average household size in Tennessee 
of 2.48 persons) (Reference 4.4-5).  The increase of 3385 persons includes an estimated 
552 school-aged children.  This represents an increase of 0.6 percent in current public 
school enrollment.  Project-related school enrollment increases would be less than 3 percent 
Using the highest county figure of 16.3 percent for student population, an estimated 451 
school-aged children would relocate within the geographic area of interest.  
 
It is assumed that 27 percent of the in-migrating construction workforce would reside in 
Anderson County, 50 percent in Knox County, 6 percent in Loudon County, and 17 percent 
in Roane County, as described in Subsection 4.4.2.1.  Table 4.4-7 applies the population 
distribution percentage assumptions to the number of school-aged children in the 
construction workforce population to estimate the number of construction-related school-
aged children in each of the four counties.  It is estimated that Knox County would 
experience the largest increase in school-age population (226 276 students).  This 
represents less than 0.4 0.5 percent of the current public school population of 58,000. 
Roane County, with an additional 78 94 students, would experience the largest relative 
increase at 1.1 1.26 percent.  Current (2011-12) public school teacher-to-student ratios in 
the geographic area of interest are 1:14 in Anderson County and 1:16 in Knox, Loudon, and 
Roane counties (Reference 4.4-14). The increase in number of students would not change 
the teacher-to- student ratios (Table 4.4-7). 
 
Increased revenues from property taxes and sales taxes on purchases as a result of 
construction activities and workforce expenditures would help offset any additional 
education-related costs.  Therefore, impacts to education within the geographic area of 
interest would be SMALL. 
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ER Table 4.4-4 is being revised as indicated. Strikethroughs indicate text to be 
deleted. Underlines indicate text to be added. 
 

Table 4.4-4 
 Summary of Overall LOS and Delay by Intersection 

Intersection 
AM Peak PM Peak

LOS1 Delay
(sec.) LOS1 Delay 

(sec.) 
1. SRTN 58 at Bear Creek Road Ramp  

2013 Existing B 10.1 C 15.2 
2024 Background B 10.7 C 19.2 

2024 Background + Site Scenario (Unsignalized) F 900+ F 900+ 
2024 Future + Site Scenario (Interchange)2 C 20.5 C 23.2 

2. SRTN 58 at SR TN 327  
2013 Existing A 9.5 A 6.9 

2024 Background B 11.1 A 7.5 
2024 Background + Site Scenario B 14.2 A 8.9 

2024 Future + Site Scenario B 14.2 A 8.9 
3. SRTN 95 at Bear Creek Road     

2013 Existing B 10.5 C 24.9 
2024 Background B 10.8 F 54.3 

2024 Background + Site Scenario F 57.9 F 435 
2024 Future + Site Scenario F 57.9 F 435 

4. Bear Creek Road at US Government Property Road  
2013 Existing A 9.3 A 8.6 

2024 Background A 9.5 A 8.6 
2024 Background + Site Scenario F 563 B 14,9 

2024 Future + Site Scenario D 31.9 A 10.0 
5. Bear Creek Road at Site Driveway  

2024 Background + Site Scenario (Unsignalized) F 900+ F 900+ 
2024 Future + Site Scenario (Signalized) D 42.0 B 10.5 

 
6. Bear Creek Road at Bear Creek Road NB Northbound Ramp (Proposed) 

2024 Future + Site Scenario (Signalized) B 19.6 B 15.0 
2024 Future + Site Scenario (Roundabout) B 15.7 A 7.0 

1 Level of Service (LOS) Index:  
A - Progression is extremely favorable and most vehicles do not stop at all 
B - Good progression, some delay 
C - Fair progression, higher delay 
D - Unfavorable progression, congestion becomes apparent 
E - Poor progression, significant delay 
F - Poor progression, extreme delay 

2 AM Peak (NBNorthbound Diverge), PM Peak (SBSouthbound Merge) 

Notes: 
The LOS designations for 2024 Background + Site Scenario represent traffic conditions at the 
intersections with the addition of proposed CRN Site construction based on existing roadways 
(without mitigation). 
The LOS levels for 2024 Future + Site Scenario represent project-related traffic conditions with the addition of 
roadway improvements (with mitigation). 
Source: (Reference 4.4-8) 
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ER Table 4.4-5 is being revised as indicated. Strikethroughs indicate text to be deleted. Underlines indicate text to be added. 
 

Table 4.4-5 
Police Protection in the Four Counties of Interest, Adjusted for the Construction Workforce  

and Associated Population Increase 

Counties in the 
Geographic 

Area of 
Interest 

Total 
Population 

in 2010 

Additional 
Population 
Due to New 

Facility 
Construction

Total with 
Additional 
Population 

Number of 
Sworn Law 

Enforcement 
Officers1 

Current 
Officer-to- 
Resident 

Ratio 

Officer-to- 
Resident 

Ratio with 
Additional 
Population 

Percent 
Increase 

from Current 
Officer-to-
Resident 

Ratio 

Anderson 75,129 
747 
914 

75,876 
76,043 148 1 : 508 1 : 513514 1.0 

Knox 432,226 
1383 
1693 

433,609 
433,919 851 1 : 508 1 : 510 0.4 

Loudon 48,556 
166 
203 

48,722 
48,759 73 1 : 665 1 : 667668 0.30.5 

Roane 54,181 
470 
575 

54,651 
54,756 63 1 : 860 1 : 867869 0.81.0 

1 Including city police force(s) within each county. 

Sources: (Reference 4.4-15; Reference 4.4-16) 
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ER Table 4.4-6 is being revised as indicated. Strikethroughs indicate text to be deleted. Underlines indicate text to be added. 
 

Table 4.4-6 
Fire Protection in the Four Counties of Interest, Adjusted for the Construction Workforce  

and Associated Population Increase 

Counties in 
the 

Geographic 
Area of 
Interest 

Total 
Population 

in 2010  

Additional 
Population 
Due to New 

Facility 
Construction

Total with 
Additional 
Population 

Number of 
Firefighters 
(Full time 

and 
Volunteer) 

Current 
Firefighter-
to-Resident 

Ratio 

Firefighter-
to-Resident 
Ratio with 
Additional 
Population 

Percent 
Increase 

from Current 
Firefighter-
to-Resident 

Ratio 

Anderson 75,129 
747 
914 

75,876 
76,043 216 1 : 350 1 : 351352 0.30.6 

Knox 432,226 
1383 
1693 

433,609 
433,919 604 1 : 715 1 : 718 0.4 

Loudon 48,556 
166 
203 

48,722 
48,759 201 1 : 240 1 : 242243 0.81.2 

Roane 54,181 
470 
575 

54,651 
54,756 264 1 : 205 1 : 207 1.0 
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ER Table 4.4-7 is being revised as indicated. Strikethroughs indicate text to be deleted. Underlines indicate text to be added. 
 

Table 4.4-7 
School Enrollments and Teacher/Student Ratios 

Counties in the 
Geographic 

Area of 
Interest 

Students 
Enrolled in 

Public 
School 
System 

Full-Time 
Equivalent 
Teachers 

Teacher to 
Student 

Ratio 

Construction
-Related 

Population 
Increase -
Percent by 

County 

School-Age 
Population 

Increase 

Percentage 
of Additional 

Public 
School 

Children per 
County 

Teacher to 
Student 

Ratio with 
Additional 
Children 

Anderson 12,598 925.1 1:13.62 27 
121 
149 0.961.18 1 : 13.713.8 

Knox 58,815 3705.4 1:15.98 50 
226 
276 0.380.46 1 : 15.9 

Loudon 7369 464.6 1:15.86 6 
26 
33 0.350.44 1 : 15.9 

Roane 7413 475.2 1:15.6 17 
78 
94 1.051.26 1 : 15.8 

Total 86,195 5570.3 NA NA 
4511

5521 0.520.64 NA 
1 Based on addition of 451 552 school-aged children within geographic area of interest. 

Note: 
Na = Not Applicable 

Source: (Reference 4.4-14) 
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New ER Table 4.4-8 is being added as indicated. Underlines indicate text to be added. 
 

Table 4.4-8 
Construction and Operational Impacts in the Vicinity of the Clinch River Site 

 

Roadway 
Increase in 

Average Daily 
Traffic (ADT) 

# of New 
Crashes 
per year 

# of New 
Injuries 
per year 

# of New 
Fatalities 
per year 

TN 58 (L.M. 17.60 to L.M. 20.18) 4560 2.56 0.82 0.00 

TN 95 (L.M. 0.00 to L.M. 3.00) 855 0.63 0.27 0.08 

TN 327 (L.M. 0.00 to L.M. 2.20) 285 0.18 0.08 0.00 

Total 5700 3.37 1.17 0.08 
Notes: 
ADT = Average Daily Traffic 
L.M. = Log Mile 
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ER Subsection 5.8.2 is being revised as indicated. Strikethroughs indicate text to be 
deleted. Underlines indicate text to be added. 

 
5.8.2.1.1 Population 

… 
 
As described in Subsection 4.4.2.1, the The CR SMR Project includes construction of 
multiple SMRs that would be brought into operation sequentially; therefore, there would be a 
period of time when one or more SMRs is operating while other SMR(s) are being 
constructed.  The duration of this overlap between preconstruction/construction and 
operation would be expected to take between three and five years.  During that overlap 
period, the combined project workforce would include the construction workforce (3300 
workers) plus the operation workforce (conservatively assumed to be the 500 workers for full 
plant operation366 workers) for an estimated total onsite workforce of 3800 3666 workers. As 
presented in Subsection 4.4.2.1, an in-migrating construction workforce of 1115 would 
increase the population in the geographic area of interest by 2765 people, or 0.5 percent of 
the geographic area of interest population in 2010. During the overlap period between 
preconstruction/construction and operation, the population in the geographic area of interest 
would increase by 3385 people (2765 associated with construction and 620 associated with 
operation).  This combined population increase constitutes 0.6 percent of the 2010 population 
of the geographic area of interest. 
… 

 
5.8.2.2 Employment and Income 
 
Subsection 2.5.2.1 and Tables 2.5.2-1 through 2.5.2-8 summarize current employment 
characteristics and income levels in the geographic area of interest.  Employment of the 
operations workforce and routine capital expenditures needed to support CR SMR Project 
operations over the period of operation would have economic impacts on the surrounding 
region. 
 
NUREG-1437, Revision 1 presents criteria for the assessment of economic impacts based on 
operation-related employment as a percentage of total employment for the relevant study 
area. These criteria are: 
 

 SMALL: if operations employment accounts for less than 5 percent of total study area 
employment. 

 MODERATE: if operations employment accounts for 5 to 10 percent of total study 
area employment. 

 LARGE: if operations employment accounts for more than 10 percent of total study 
area employment. 

 
The 500 operations workers assumed for the SMR Project account for 0.1 percent of the total 
workforce (based on 2011 employment levels) within the four counties in the geographic area 
of interest, and the 1000 temporary refueling outage workers represent 0.2 percent of the total 
workforce.  During the overlap period between preconstruction/construction and operation, the 
total workforce of 3800 3666 represents 1 percent of the total workforce. 
… 
 



ENCLOSURE 
 
 

CNL-17-007 E-32 

5.8.2.3 Transportation 
… 
 
It is assumed that approximately 75 percent of the operations workers work the 1st shift 
(7:00 AM to 3:00 PM), 5 percent the 2nd shift (3:00 PM to 11:00 PM), and 5 percent the 3rd 
shift (11:00 PM to 7:00 AM).  The remaining 15 percent, including 5 percent in training and 10 
percent on annual sick leave, were not included in the daily traffic generation estimates. 
Based on this breakdown of shift workers, during the long-term operations phase 
approximately 375 employees arrive at the CRN Site around 7:00 AM.  Assuming one person 
per vehicle, this represents 375 vehicles.  If the local roadways were in their current 
configuration, this influx of traffic could create an adverse impact to transportation in the 
immediate CR SMR Project area. (Reference 5.8-11)  However, the peak operations 
workforce at the completion of the CR SMR Project would be well below the peak of 
construction personnel plus operations personnel overlap workforce evaluated in the traffic 
assessment for the CRN Site.  Therefore, although operations traffic could slightly increase 
the commute time along Bear Creek Road for persons working at the Clinch River Industrial 
Park, the roadway improvements recommended to accommodate the peak year/overlap 
period would also accommodate the operations staff traffic once the CR SMR Project is 
complete. 
 
Similarly, traffic accidents and related injuries and fatalities associated with operations at the 
CRN Site are anticipated to increase slightly over current conditions, but not as much as 
during construction.  The analysis for traffic accidents during the peak overlap period is 
discussed in Subsection 4.4.2.3.  The roadway improvements recommended to 
accommodate the peak overlap traffic are anticipated to be sufficient mitigation to minimize 
traffic accidents associated with CRN Site operations.  
 
During refueling operations, an increased number of vehicles would be travelling on the local 
roads. Using the same shift breakdown as described for the operations workers, an 
estimated 750 additional outage workers vehicles arrive at the CRN Site around 7:00 AM.  
The total of operations and outage workers vehicles (1125) is less than the year 2024 total of 
construction and operations workers used in the traffic analysis (3666).  Therefore, it is 
anticipated that the LOS at each of the intersections studied in the traffic assessment would 
be adequate, because the intersections would have been upgraded to handle the higher 
construction traffic volumes. 
… 
 
5.8.2.7 Community Infrastructure and Services 
… 
 
Water Supply Facilities 
 
Potential impacts to potable water supplies would result from additional demands on water 
supply facilities associated with operation-related water needs and the increase in the local 
population (in-migrating operations workers).  The source of water for the potable and 
sanitary water systems at the CR SMR Project is municipal water from the City of Oak Ridge 
Public Works Department, which obtains its raw water from the surface water in the Watts 
Bar Reservoir.  As discussed in Subsection 4.4.2.7, the U.S. Geological Survey (USGS) 
estimates that the average person uses 80 to 100 gallons per day (gpd) of water at home, 
including bathing, laundry, and outdoor watering. Considering that the operations workers are 
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present on site for 8 hr per day, it is assumed that a conservative estimate of 50 gpd of 
potable water per worker would be required.  The peak onsite operations workforce of 500 
operations workers and 1000 outage workers would require a maximum of 75,000 gpd, or 
0.08 million gallons per day (mgd), of potable water.  During the overlap period, the peak 
onsite overlap workforce of 3300 3666 (3300 construction workers and 500 366 operations 
workers) would require a maximum of 190,000 183,300 gpd, or 0.18 0.19 mgd.  As shown in 
Table 2.5.2-15, the utility has a maximum potable water capacity of 9.9 mgd and an average 
daily consumption of 7.7 mgd, for an excess capacity of 2.2 mgd.  The onsite maximum 
potable water usage during operations of 0.08 mgd represents less than 4 percent of excess 
capacity and the maximum of 0.18 0.19 mgd during the peak overlap workforce represents 
less than 9 percent of excess capacity.  Therefore, operational impacts to water supply 
facilities and the temporary overlap period impacts would be SMALL. 
… 
  
Wastewater Treatment Facilities 
 
Similar to potable water supplies, potential impacts to wastewater treatment facilities would 
result from onsite operation-related needs and the increase in the local population associated 
with in-migrating operations workers.  Wastewater generated during operation of the CR 
SMR Project is discharged to the City of Oak Ridge Rarity Ridge sanitary treatment facility. 
As previously described, the average person in the United States uses 80 to 100 gpd of 
water at home, including such activities as dishwashing, laundry, and outdoor watering. 
During operations, a peak operations workforce of 500 operations workers and 1000 
temporary outage workers are on site on any particular day.  Assuming that half of their water 
consumption occurs at the CRN Site results in 40 to 50 gpd of wastewater per worker, and a 
maximum of 75,000 gpd or 0.08 mgd of wastewater produced on site during peak operations.  
During the overlap period, a maximum of 190,000 183,300 gpd or 0.18 0.19 mgd of 
wastewater would be produced on site.  As shown on Table 2.5.2-16, the City of Oak Ridge 
Rarity Ridge facility has a maximum treatment capacity of 0.6 mgd and an average daily 
utilization of 0.1 mgd, for an excess capacity of 0.5 mgd.  The onsite wastewater production 
of 0.08 mgd represents approximately 15 percent of excess capacity and the wastewater 
production of 0.18 0.19 mgd represents approximately 3638 percent of excess capacity.  
Although the temporary demand during the overlap period would be noticeable, it would not 
overtax existing facilities and there would be no capital purchases required to increase 
treatment capacity.  Accordingly, the operations-related impact to wastewater treatment 
facilities would be SMALL.  
… 
  
Police Services 
 
The number of sworn law enforcement officers and the resident-to-officer ratio for the four 
counties and the larger cities in the geographic area of interest are given in Table 2.5.2-17.  
The recommended ratio of officers to residents is between 1 and 4 officers to 1000 residents, 
or a police officer-to-resident ratio between 1:250 and 1:1000 (Reference 5.8-12).  Table 
2.5.2-17 shows that the cities within the geographic area of interest are within this ratio range 
and the counties are at or slightly above 1:1000.  As previously stated, during the period of 
operation an estimated 620 workers and family members and during the overlap period an 
estimated 3385 workers and family members would migrate into the geographic area of 
interest. It is expected that most of these workers would reside in the larger cities in the area, 
including Knoxville, Oak Ridge, Clinton, Harriman, Kingston, and Lenoir City, Tennessee. 
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These cities would be able to absorb the additional residents without the necessity of hiring 
more police officers because their police forces are already larger than the size required to 
achieve the recommended ratio of officers to residents.  Table 5.8-3 shows distribution of the 
operations workforce among the four counties within the geographic area of interest and the 
resulting increased total populations by county.  These population increases would increase 
the police-to-resident ratios slightly.  The percent increase in ratio attributed to operation 
would be 0.2 percent in Anderson, Loudon, and Roane counties and no change in Knox 
County.  During the overlap period, an increase in ratio attributed to construction would also 
occur, including 1.0, 0.9, 0.4, and 1.0 0.4, 0.0.8 percent in Anderson, Knox, Loudon, and 
Roane Counties, respectively (as described in Subsection 4.4.2.7). Based on the percentage 
increase in police-to-resident ratios, the impact of in-migrating operation-related population to 
police services would be SMALL.  
 
The 1000 refueling outage workers are conservatively assumed to reside within the 
geographic area of interest during periodic refueling activities.  The associated population 
increase would be temporary and spread over the geographic area of interest.  Therefore, 
impacts to police services in the geographic area of interest would be SMALL during refueling 
activities.  
 
Fire Protection Services 
 
The existing levels of fire protection services in the geographic area of interest are close to 
the national average, as described in Subsection 2.5.2.7.3.  Firefighter-to-resident ratios 
range from 1:205 in Roane County to 1:715 in Knox County.  During operations, the City of 
Oak Ridge Fire Department provides primary fire and emergency medical services to the 
CRN Site.  The first responder is the station located at the East Tennessee Technology Park, 
approximately 3.2 mi north of the CRN Site.  Table 5.8-4 shows distribution of the operations 
workforce among the four counties within the geographic area of interest and the effect of the 
larger populations.  These population increases would increase the firefighter-to-resident 
ratios slightly.  The percent increase in ratio attributed to operations would be 0.3 and 0.5 
percent in Anderson and Roane counties, respectively, and no change in Knox and Loudon 
counties.  During the overlap period, the additional percent increase in ratio attributed to 
construction would be 8 1.0, 0.9, 0.4, and 1.0 percent in Anderson, Knox, Loudon, and 
Roane Counties, respectively (as described in Subsection 4.4.2.7).  Therefore, the potential 
impacts of the in-migrating residents to fire protection services during operation would be 
SMALL.  
 
The 1000 refueling outage workers are conservatively assumed to reside within the 
geographic area of interest during periodic refueling activities.  The associated population 
increase would be temporary and spread over the geographic area of interest. Therefore, 
impacts to fire protection services in the geographic area of interest would be SMALL during 
refueling activities.  
… 
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The text of ER Subsection 9.3.4.1.5 was changed and provided as supplemental 
information in a letter dated December 15, 2016 (CNL-16-190). ER Subsection 9.3.4.1.5 
is being additionally revised as indicated. Strikethroughs indicate text to be deleted. 
Underlines indicate text to be added. 
 
 9.3.4.1.5 Socioeconomics 
 
CRN Site and ORR Sites 2 and 8 
… 
 
Population  
 
The number of in-migrant workers is dependent on labor availability within commuting 
distance of the plant site. If an adequate supply of workers is available within reasonable 
commuting distance, few workers would choose to relocate to the site.  Potential 
socioeconomic effects are associated with any temporary influx of construction workers who 
live too far away to commute daily from their residence.  The geographic area of interest for 
population is Anderson, Knox, Loudon, and Roane Counties, Tennessee, the four counties 
where the majority of the employees at the DOE Oak Ridge facility reside (as described in 
Subsection 2.5.2.6). 
 
The capacity of communities to absorb an increase in population depends on the availability 
of sufficient resources such as adequate housing and community services (e.g., schools, 
hospitals, police, transportation systems, and fire protection) to support the influx without 
straining existing services.  The factors considered in evaluating sites from the perspective 
of preconstruction and construction effects include labor requirements, location of labor 
pool, number of in-migrants, and the economic structure of affected communities. 
Construction employment would be the same for the CRN Site and ORR Sites 2 and 8, with 
an estimated peak overlap workforce of approximately 3300 construction3666 workers 
onsite during any 24-hr period associated with the construction of the SMR Project. 
 
In Subsection 3.10.2, several assumptions were used to bound the construction workforce 
composition with respect to workforce commuting and relocation.  It was assumed that 
construction workers typically commute up to a maximum of 50 mi to the jobsite.  It was 
assumed that 80 percent of the field craft labor workforce (2033 personnel) would be 
available to the project from within a 50-mi radius (based on a peak construction workforce 
of 3300 x 77 percent field craft labor = 2541 craft workers x 80 percent from within 50 mi = 
2033 local craft personnel).  The balance of the construction craft workforce (2541 x 20 
percent = 508 personnel) would come from outside the 50-mi radius.  These personnel are 
assumed to relocate within the geographic area of interest to minimize their commute 
distance and seek temporary housing.  It was also assumed that 20 percent of the field 
non-manual labor workforce (152 personnel) would come from the local labor market 
within the 50-mi area, and commute (based on a peak construction workforce of 3300 x 23 
percent field non-manual labor = 759 workers x 20 percent from within 50 mi = 152 local 
non-manual personnel).  The balance of the field non-manual labor staff, or 607 personnel 
(759 x 80 percent), would relocate from outside the 50-mi radius and seek permanent 
housing.  Therefore, the total in-migrating construction workforce would be 1115 workers 
(508 craft labor + 607 non-manual).  
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The socioeconomic effects of operations are measured by the demands placed by the 
operations workforce on the surrounding region and the benefits afforded to local 
communities as a result of wages earned by the workforce and expenditures made to 
support operations at the facility.  The factors considered in evaluating Alternative Sites from 
the perspective of operations effects are the same as those considered for preconstruction- 
and construction-related effects.  They include labor requirements, location of labor pool, 
number of in-migrants, and the economic structure of affected communities.  The capacity of 
communities to absorb an increase in population depends on the availability of sufficient 
resources such as adequate housing and community services (e.g., schools, hospitals, 
police, transportation systems, and fire protection) to support the influx without straining 
existing services. Operations employment will be the same for the CRN Site and ORR Sites 
2 and 8, with an estimated 500 workers onsite for full plant operation, as indicated in Table 
3.1-2, Item 16.3.1. 
 
It is assumed that 50 percent of the total operations workers (500 x 50 percent = 250) would 
be recruited and trained from within a 50-mi radius, based on the information presented in 
Section 3.10 and the size of the population and workforce in the counties surrounding the 
ORR.  The remaining 50 percent, or 250 workers, would relocate from outside of the 50-mi 
radius.  It is conservatively assumed that 100 percent of these in-migrating workers would 
relocate within the geographic area of interest. 
 
The proposed SMR Project includes construction of multiple SMRs that would be brought 
into operation sequentially; therefore, there would be a period of time when one or more 
SMR(s) is operating while other SMR(s) are being constructed.  The duration of this overlap 
between construction and operation would be expected to take between three and five 
years.  During that overlap period, the combined project workforce, independent of the site 
location, would include the peak construction workforce (3300 workers) plus the operation 
workforce present at the same time (conservatively assumed to be the 500 workers for full 
plant operationapproximately 366) for an estimated total onsite peak overlap workforce of 
38003666 workers.  
 
It is assumed that 50 percent of the operations workers (500 x 50 percent = 250) would be 
recruited and trained from within a 50-mi radius, based on the information presented in 
Section 3.10 and the size of the population and workforce in the counties surrounding the 
ORR. The remaining 50 percent or 250 workers would relocate from outside the 50-mi 
radius. It is conservatively assumed that 100 percent of these in-migrating workers would 
relocate within the geographic area of interest. 
… 
 
Housing 
… 
 
Due to the large number (17,700) of available vacant housing units in the geographic area of 
interest and the relatively small requirements for the in-migrating preconstruction and 
construction workforce (1115 workers) operations workforce (250 workers), and overlap 
period in-migrating workforce (1365 workers), there would be no easily discernable change 
in housing availability, prices, and the rate of housing construction or conversions for the 
geographic area of interest.  Therefore, the impacts on housing would be SMALL for the 
CRN Site and ORR Sites 2 and 8.  
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Economy and Tax Revenues 
… 
 
For the ORR Sites, the 500 operations workers assumed for the SMR Project account for 
0.1 percent of the total workforce (based on 2011 employment levels) within the four 
counties in the geographic area of interest, and the 1000 temporary refueling outage 
workers represent 0.2 percent of the total workforce.  During the overlap period between 
preconstruction/construction and operation, the total workforce of 3800 3666 represents less 
than 1 percent of the total workforce. 
… 
  
Transportation 
… 
 
Subsection 2.5.2.2.3 also describes the capacity analyses that were performed for the four 
intersections most likely to be affected by the preconstruction, construction, and operation of 
the SMR Project at the CRN Site.  Figure 2.5.2-1 shows the locations of the intersections 
investigated during the traffic study.  These intersections are TN 58 at Bear Creek Road 
Ramp (Location 1), TN 58 at TN 327 (Location 2), TN 95 at Bear Creek Road (Location 3), 
and Bear Creek Road at Bear Creek Road Ramp (Location 4).  Capacity analyses were 
performed for 2013 AM and PM peak hours for all the intersections analyzed.  The capacity 
analysis for the CRN Site is addressed in Subsection 4.4.2.3.  The results of the traffic 
assessment, including LOS and delay for each study intersection, are summarized in 
Table 4.4-4 for all periods analyzed.  The same capacity analysis can be applied to ORR 
Site 2 and 8. Preconstruction and construction traffic would typically access ORR Site 2 via 
Oak Ridge Turnpike (TN 58) and/or Bear Creek Road. Construction traffic would typically 
access ORR Site 8 from TN 95. Similar roadway modifications would be required for ORR 
Site 2 as for the CRN Site.  The modifications required for preconstruction and construction 
(based on 3300 workers) would then accommodate the anticipated operation traffic 
(based on 500 366 workers) and traffic during the overlap period between 
preconstruction/construction and operation (based on 3800 3666 workers). For ORR Site 8; 
TN 95 would have sufficient capacity to accommodate the preconstruction, construction, and 
operation traffic; however it is likely that additional turn lanes, signals, or other modifications 
would be necessary to accommodate the traffic flow off of TN 95 into ORR Site 8. It is 
assumed these modifications would require similar materials and construction as those for 
the CRN Site and ORR Site 2. 
 
Subsection 2.5.2.2.4 describes the traffic accident analysis conducted on segments of the 
three primary roadways used to access the CRN Site (ORR Site 3) and ORR Site 2.  
Subsection 4.4.2.3 describes the potential increase in traffic accidents and related injuries 
and fatalities associated with construction at the CRN Site.  Since the same roads are used 
to access the CRN Site and ORR Site 2, the traffic analysis for the CRN Site is applicable to 
ORR Site 2.  As shown in Table 4.4-8, the number of traffic accidents would noticeably 
increase on TN 58 by approximately 43 percent during peak overlap workforce period 
occurring during the construction and operations overlap period.  Those increases would not 
destabilize traffic flow or safety along these roadways, thus having a moderate impact.  The 
approximate 9 percent and 10 percent increases in number of traffic accidents on TN 95 and 
TN 327, respectively, during the peak overlap workforce period would be minor and would 
neither destabilize nor noticeably alter traffic flow and/or safety on these roadways, thus 
having a small impact. 



ENCLOSURE 
 
 

CNL-17-007 E-38 

 
These impacts for the CRN Site and ORR Site 2 would be minimized through 
implementation of roadway modifications discussed in Subsection 4.4.2.3, and through the 
use of best management practices (BMPs), such as posting signs near construction 
entrances and exits to make the public aware of areas with high construction traffic, 
development of a traffic control mitigation plan, use of staggered shift start and end times, 
use of carpooling, and scheduling of deliveries to avoid peak traffic periods. 
 
Based on the traffic study conducted in association with the CRN Site (which would also 
apply to ORR Site 2), recommended modifications would be implemented and the resulting 
direct and indirect impacts to traffic during preconstruction and construction would be 
MODERATE (individual drivers would begin to be severely restricted by the presence of 
other drivers) and temporary, and impacts to traffic during operations would be SMALL 
(individual users are not substantially affected) for the CRN Site and ORR Site 2.  Therefore, 
traffic impacts associated with the total employment during preconstruction/construction and 
operations would be SMALL to MODERATE for the CRN Site and ORR Site 2. 
 
Construction traffic would typically access ORR Site 8 directly from TN 95 and not use TN 
58 or TN 327. The projected workforce is expected to nearly double the traffic on TN 95 and 
this additional traffic would noticeably increase yearly accidents (by approximately 81 
percent), injuries (by approximately 86 percent), and fatalities (by approximately 87 percent) 
along TN 95 during the period of peak overlap workforce.  The increase in accidents would 
be noticeable, but would not likely destabilize traffic flow and/or safety along TN 95, thus 
having a moderate impact. 
 
The ORR Site 8 traffic analysis included an assessment of traffic capacity on TN 95 for the 
anticipated 2024 peak year of construction traffic.  The ORR Site 8 traffic capacity 
assessment evaluated the conditions for all construction traffic utilizing TN 95 alone, as 
compared to the three roadways traffic would disperse across for ORR Sites 2 and 3.  The 
traffic analysis determined that there would be large impacts to traffic flow on TN 95 during 
construction.  To minimize these large impacts, roadway modifications would be required 
potentially including: 
 

 Installation of a traffic signal at the intersection of TN 95 and the entrance to ORR 
Site 8 (Greenway Road). 
 

 Construction of a free flow northbound right-turn lane on TN 95 with 400 feet (ft) of 
storage. 
 

 Construction of a southbound left-turn lane on TN 95 with 500 ft of storage and 
protected permissive phasing. 
 

 Development of two separate lanes entering the site on Greenway Road (one for the 
northbound free flow right-turn lane and one for the southbound left-turn lane from 
TN 95). 
 

 Construction of dual westbound left-turn lanes on Greenway Road and an exclusive 
right-turn lane. The left and right-turn lane should have at least 300 ft of storage. One 
of the left-turn lanes should extend all the way into ORR Site 8. 
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 Widening of TN 95 south of Greenway Road to two lanes southbound to receive the 
dual westbound left-turn lanes. The two southbound lanes should merge back into 
one lane southbound just prior to TN 95 bridge over the Watts Bar Reservoir. 

 
Using the above recommended improvements, the intersection of TN 95 at Greenway Road 
is expected to operate at an overall LOS C in both the AM (29.5 seconds delay) and PM 
(29.8 seconds delay) peak hours.  Turn lanes entering and exiting the site have been 
recommended to minimize queuing.  After completion of construction, the need for a signal 
would be reevaluated to determine if it needs to remain permanently.  A separate traffic 
analysis would be required to examine operation at the I-40 interchange with respect to 
construction and operations at ORR Site 8. (Reference 9.3-123) 
 
The area surrounding the CRN Site and ORR Sites 2 and 8 appears to have suitable 
accessibility for road, rail, and barge traffic. However, based on the traffic study conducted 
in association with the CRN Site (which would also apply to ORR Site 2), recommended 
modifications would be implemented and the resulting direct and indirect impacts to traffic 
during preconstruction and construction would be MODERATE (the operation of individual 
drivers would begin to be severely restricted by the presence of other drivers) and 
temporary, and impacts to traffic during operations would be SMALL (operation of individual 
users is not substantially affected) for the CRN Site and ORR Site 2. 
 
The resulting direct and indirect impacts to traffic during the peak overlap workforce period 
at ORR Site 8 would be MODERATE and temporary, and impacts to traffic during operations 
would be SMALL.  Therefore, traffic impacts associated with the total employment during 
preconstruction/construction and operations would be SMALL to MODERATE for ORR Site 
8. For ORR Site 8, it is assumed necessary road modifications would be similar in nature to 
those needed for the CRN Site and ORR Site 2, and resulting impacts to traffic during 
preconstruction and construction would be MODERATE and temporary and impacts to traffic 
during operations would be SMALL. Therefore, traffic impacts associated with the total 
employment during preconstruction/construction and operations would be SMALL to 
MODERATE.  
… 
 
Education 
… 
 
Potential impacts to education were evaluated based on the estimated number of 
school-aged children that would relocate to the geographic area of interest as a result of the 
SMR Project.  The geographic area of interest for education includes Anderson, Knox, 
Loudon, and Roane Counties, Tennessee.  As described in Subsection 4.4.2.8, an 
estimated 1115 construction 1365 workers (based on the peak construction overlap 
workforce) are assumed to come from outside the 50-mi region to work on preconstruction 
and construction activities for the SMR Project at the CRN Site.  This would result in a 
population increase of 2765 3385 based on an average household size in Tennessee of 
2.48 persons.  In the 2010 U.S. Census Bureau estimates, 17.1 percent of the population of 
Tennessee was 5 to 17 years old (i.e., school age) and students account for 15.1 to 16.3 
percent of total county populations in the four counties within the geographic area of 
interest.  Using the highest county figure of 16.3 percent for student population, an 
estimated 451 552 school-aged children would relocate within the geographic area of 
interest.  This represents an increase of 0.5 0.6 percent in the current public school 
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population of 86,195 and would be SMALL.  Because the population increase associated 
with preconstruction and construction activities at the CRN Site and at ORR Sites 2 and 8 
would generate the same number of students, impacts for the ORR Sites 2 and 8 also would 
be SMALL. 
… 
 
Redstone Arsenal Site 12 
… 
 
Population  
… 
 
The geographic area of interest (Madison and Morgan Counties, Alabama) had a total 
population of 454,301 in 2010 (Reference 9.3-39).  Population projections by the State of 
Alabama estimate a total population for these counties of 612,655 by the year 2040 
(Reference 9.3-62).  Each construction and operations worker that relocates into the 
geographic area of interest is assumed to bring a family.  The average household size in 
Alabama is 2.48 (Reference 9.3-63).  Therefore, an in-migrating construction workforce of 
1115 would increase the population in the geographic area of interest by 2765 people, or 0.6 
percent of the geographic area of interest population in 2010.  An in-migrating operations 
workforce of 250 would increase the population by 620 people, or 0.1 percent of the area of 
interest population in 2010. During the overlap period between preconstruction/construction 
and operation, the combined population increase of 3385 people (2765 associated with 
preconstruction/construction and 620 associated with operation) constitutes 0.7 percent 
of the 2010 population of the geographic area of interest.  Therefore, for both 
preconstruction/construction and operations and for the overlap period when both 
preconstruction/construction activities and operation occur, the in-migrating construction and 
operations workers along with their families would represent less than 1 percent of the 
population in the geographic area of interest.  Considering that the population and workforce 
in the Redstone Arsenal geographic area of interest are smaller than in the ORR geographic 
area of interest, the number of in-migrating workers would potentially be larger for Redstone 
Arsenal Site 12.  However, even assuming that the entire overlap period workforce of 3800 
3666 would in-migrate, the resulting population increase of 9424 9092 (38003666 workers x 
2.48 persons per household = 9424 9092 persons) would represent approximately less than 
2 percent of the population in the geographic area of interest.  Therefore, population impacts 
would be SMALL for Redstone Arsenal Site 12.  
… 
 
Economy and Tax Revenues 
… 
 
For the Redstone Arsenal site, 500 operations workers represent 0.2 percent of the total 
workforce within the two counties in the geographic area of interest, and 1000 refueling 
outage workers account for 0.4 percent of the total 2011 workforce.  During the overlap 
period between preconstruction/construction and operation, the total workforce of 3800 3666 
represents 1.3 less than 2 percent of the total workforce. 
 
The employment of the preconstruction, construction, and operations workforce and 
temporary refueling outage workers and expenditures for goods and services associated 
with activities at the proposed SMR facility would have positive economic effects on the 
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geographic area of interest. For Redstone Arsenal Site 12, SMR facility preconstruction, 
construction, and operation employment and the total employment during the overlap period 
between preconstruction/construction and operations would each account for less than 5 
percent of total employment within the two-county geographic area of interest. Therefore, 
impacts on the economy of the geographic area of interest from the 1.3 to less than 2 
percent increase in the workforce during preconstruction, construction, and operation would 
also be SMALL and beneficial.   
… 
 
Transportation 
… 
 
Using the volumes and Florida LOS Handbook, I-565 is currently operating at LOS D, US 
231 at its highest traffic volumes is operating at LOS D (borderline LOS E), and Rideout 
Road is operating at LOS C or better (Reference 9.3-71).  Based on these LOS results for 
the surrounding roads and the urban setting, it can be concluded that additional traffic to 
construct the proposed plant at this Site would create traffic concerns and would require 
roadway improvements. 
 
During development of representative commuter and construction traffic impacts, crash data 
on the major roadway segments (including I-565 and AL 255) accessing the Redstone 
Arsenal Site were obtained from the ALDOT.  As is the case for the ORR Sites, peak 
overlap workforce traffic increases are anticipated to occur as the first SMR unit is 
operational while the second SMR unit is under construction. Using the peak construction 
year of 2024 with 3666 total workers (3300 construction and 366 operational), an analysis of 
new vehicles trips and additional traffic accidents (including injuries and fatalities) was 
conducted.  Total annual traffic accidents, injuries from traffic accidents, and fatalities due to 
traffic accidents would all be expected to increase as a result of construction at Redstone 
Arsenal Site 12.  The increase in yearly traffic accidents during the peak year of construction 
on I-565 and AL 255 would be minor (approximately 4 percent for I-565 and approximately 
2 percent for AL 255) and would not noticeably alter or destabilize traffic flow or safety on 
these roads, thus having a small impact. 
 
A traffic assessment study would be conducted to determine the nature of the necessary 
improvements which to minimize traffic congestion and increases in traffic accidents.  
Potential improvements would include potential additional widening at I-565 and Rideout 
Road, potential changes to the highway interchanges, and/or implementation of 
administrative controls to limit construction vehicle access during high peak traffic hours that 
coincide coinciding with the base traffic and that changes to address any site security/ gate 
access delays and or queues that may affect adjacent intersections.  The modifications 
required for preconstruction and construction (based on 3300 workers) would then 
accommodate the anticipated operation traffic (based on 500 366 workers) and overlap of 
preconstruction/construction and operation traffic (based on 3800 3666 workers).  BMPs 
such as posting signs near construction entrances and exits to make the public aware of 
areas with high construction traffic, development of a traffic control mitigation plan, use of 
staggered shift start and end times, use of carpooling, and scheduling of deliveries to avoid 
peak traffic periods would also be utilized. Implementation of these roadway modifications 
and BMPs would mitigate potential impacts to traffic with respect to congestion and 
accidents. 
…  
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Water Supply Facilities 
 
Redstone Arsenal purchases the majority of its potable water from the City of Huntsville 
(Reference 9.3-72). Huntsville maintains two treatment plants, drawing water from the 
Tennessee River and five groundwater wells. Capacity is 90 mgd with demand averaging 
approximately 35 mgd (Reference 9.3-73).  Additionally, the Arsenal has the capability to 
obtain raw water from the Tennessee River to produce a potable water supply from water 
treatment plants No. 1 (capacity of 2.6 mgd) and No. 3 (capacity of 4.5 mgd) on the 
Installation (Reference 9.3-74). 
 
As presented in Subsection 4.4.2.7, the peak onsite construction overlap workforce of 3300 
3666 workers for the SMR Project would require 165,000 183,300 gallons per day (gpd), or 
0.17 0.18 mgd, of potable water.  During the period of peak construction peak overlap 
period, an estimated 1115 1365 workers would migrate into the geographic area of interest 
accompanied by 1650 2020 family members, for a population increase of 2765 3385. This 
represents an increased offsite demand of approximately 0.28 0.34 mgd.  The Huntsville 
Utilities has a maximum potable water capacity of 90 mgd and an average daily 
consumption of 35 mgd, for an excess capacity of 55 mgd.  The onsite potable water usage 
of 0.17 0.18 mgd represents 0.3 percent of Huntsville Utilities excess capacity.  The offsite 
potable water usage of 0.28 0.34 mgd, which would be distributed across the two-county 
geographic area of interest, represents 0.5 percent of Huntsville Utilities excess capacity.  
Therefore, construction impacts to water supply facilities would be SMALL. 
 
As presented in Subsection 5.2.8.7, potential impacts to potable water supplies would result 
from additional demands on water supply facilities associated with operation-related water 
needs and the increase in the local population (in-migrating operations workers).  The peak 
onsite operations workforce of 500 operations workers and 1000 outage workers would 
require a maximum of 0.08 mgd, of potable water.  The operation-related population 
increase represents an increased demand of approximately 0.06 mgd.  The onsite potable 
water usage of 0.08 mgd represents 0.1 percent of Huntsville Utilities excess capacity.  The 
offsite potable water usage of 0.06 mgd, which would be distributed across the two-county 
geographic area of interest, represents 0.1 percent of Huntsville Utilities excess capacity. 
Therefore, operation impacts to water supply facilities would be SMALL. 
 
Wastewater Treatment Facilities 
 
Redstone Arsenal has a central wastewater treatment plant that processes all of the 
wastewater for the Installation (Reference 9.3-73). It serves approximately 38,000 
customers, based on the number of customers as served by the water treatment system 
(Reference 9.3-72). 
 
As presented in Subsection 4.4.2.7, at the peak of the construction process overlap period, 
a maximum of 165,000 183,300 gpd of wastewater would be produced onsite based on 
3300 3666 construction overlap workers and a wastewater production rate of 50 gpd per 
worker.  An estimated 1115 1365 workers would migrate into the geographic area of interest 
accompanied by 1650 2020 family members, for a population increase of 2765 3385.  The 
3300 3666 construction overlap workers represent approximately 9 10 percent of the 38,000 
customers served by the Redstone Arsenal central wastewater treatment plant.  The 
increased demand on the wastewater treatment facility would be temporary.  The increase 
to the geographic area of interest population of an estimated 2765 construction-related 
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residents would increase demand for wastewater treatment.  Because the in-migrating 
population would not be expected to settle in one area exclusively, this increased demand 
would be spread among several facilities in the two county geographic area of interest and 
would be temporary.  Therefore, construction impacts to wastewater treatment facilities 
would be SMALL. 
… 
 

9.3.4.2.4 Cumulative Socioeconomic Impacts 
… 
 
Redstone Arsenal Site 12 
… 
 
Economy and Tax Revenues 
 
Subsection 9.3.4.1. discusses potential impacts to the economy of the Redstone Arsenal 
area if the SMR Project were to be constructed at Site 12.  Most of these impacts are due to 
an increase in population and an increase in employment.  The geographic area of interest 
for cumulative impacts to the economy and tax revenues is Madison, Morgan, and 
Limestone Counties, Alabama. 
 
Cumulative impacts to the economy were assessed in the context of past, present, and 
reasonably foreseeable future projects occurring in the geographic area of interest.  The 
impact of past and present projects is already reflected in existing employment levels.  The 
preconstruction and construction workforce of 3300 assumed for the SMR Project accounts 
for 1 percent of the total workforce within the three counties in the geographic area of 
interest.  Operations workers represent 0.2 percent of the total workforce and the temporary 
refueling outage workers represent 0.3 percent of the total workforce. During the overlap 
period between preconstruction/construction and operation, the total workforce of 3800 3666 
represents 1.2 1.1 percent of the total workforce in the geographic area of interest.  
Increases in employment would lead to an increase in sales and property tax revenues in 
the affected counties.  This would represent a beneficial impact to the geographic area of 
interest. 
… 
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ER Subsection 9.3.6 is being revised to add the following reference as indicated. 
Underlines indicate text to be added. 
 
9.3.6 References 
… 
 
Reference 9.3-123. AECOM, “Clinch River Site Traffic Assessment Supplemental Report: 

ORR Site 8 Roadway Improvements,” Revision 0, January, 2017. 
  
 
 


