Environmental Evaluation Notification (07/31/2023)

DOE NEPA Tracking Number

U. S. DEPARTMENT OF ENERGY, OFFICE OF SCIENCE

NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)
ENVIRONMENTAL EVALUATION NOTIFICATION

To be completed by “Applicant,” i.e., organization with responsibilities for a "Federal action" involving
application to DOE for a permit, license, exemption or allocation, or other similar actions. For assistance,
refer to “Instructions for Preparing Environmental Evaluation Notification.”

Solicitation/Award No. (if applicable): DE-SC0025368

Organization Name: yniversity of Washington (Seattle, WA)

Proposed Action Title: Quantitative Protein Signatures of Low Dose Radiation Exposure

Total DOE Funding/Total Funding: $1,492,833.00

l. Project Description: (Use explanation pages if additional space is required)

A.

Proposed Project/Action (if applicable, delineate Federally funded/Non-Federally funded portions)

A biodosimetry assay developed for tissue proteins will enable the quantitative measurement of radiation
exposure to monitor the tissue specific response to low level radiation.

We will use C57BL/6 mice which are the most widely used inbred strain and the first to have its genome
sequenced. Importantly, for protein mass spectrometry experiments, most of the mouse databases collected
to date are based on this inbred strain.

C57BL mice will arrive from vendor and be housed in the Animal Resource Facility in the UW vivarium. Mice
will be housed for 2 weeks to acclimate.

We will expose 4 sets of 105 mice (male and female) to total body irradiations (TBI) of X-ray doses from
0-100 mGy (0, 5, 10,15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 mGy; n=5 mice)
delivered at 5 mGy/hr using our modified Xstrahl SARRP system (to be installed in the proton vault of the

UW Cyclotron Facility (UWMCEF). Minimal harm will result from exposures to ultra low level radiation (0-100
mGy). (Continued on page 5)

Yes No
Would the project proceed without Federal funding? ] o]

If “yes,” use explanation page.

II.  Description of Affected Environment: (Use explanation pages if additional space is required)

Animal experiments involving animal irradiation with low dose X-rays will be conducted in the proton vault of
the UW Medical Cyclotron Facility located in the Department of Radiation Oncology. The modified SARRP
instrument delivering X-rays is located in proton vault of this facility. Animal experiments involving
exsanguination and collection of tissues will be conducted in the Radiation Biology Laboratory located in the

Department of Radiation Oncology. Collected tissues will be processed for MS analysis in the MacCoss Lab
located in the Department of Genome Sciences.
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DOE NEPA Tracking Number

1. Preliminary Questions:

A

Is the DOE-funded work routinely administrative or entirely advisory or a “paper study?”

If “Yes”, ensure that the description in Section | reflects this and go directly to Section V.

Is there any potential whatsoever for: (Provide an explanation for each “Yes” response)

1.
2.
3.

10.

Work to be performed outdoors?

Major modification of a building facade or interior?

Threat of violation of applicable statutory, regulatory, or permit requirements for
environment, safety, and health?

Siting, construction or major expansion of waste treatment, storage, or disposal
facilities?

Disturbance to hazardous substances, pollutants, or contaminants preexisting in the
environment?

The presence of any environmentally-sensitive resources?

Any potential whatsoever for high consequence impacts to human health or the
environment?

The work being connected to another existing/proposed activity that could
potentially create a significant impact?

Nearby past, present, and/or reasonably foreseeable future actions such that
collectively significant impacts could result?

Scientific or public controversy, uncertainty over potential impacts, or conflicts
regarding resource usage?

If “No” to ALL Section Ill.B. questions, go directly to Section V.

IV. Potential Environmental Effects: (Provide an explanation for each “Yes” response)

A.

Environmentally Sensitive Resources: Could the proposed action potentially result in changes

and/or disturbances to any of the following resources?

©CONOIOA~WN =

Threatened/Endangered Species and/or Critical Habitats

Other Protected Species (e.g., Burros, Migratory Birds, Pollinators)
Tundra, Coral Reefs, or Rain Forests

Cultural or Historic Resources

Important Farmland

Non-Attainment Areas for Ambient Air Quality Standards

Class | Air Quality Control Region

Special Sources of Groundwater (e.g., Sole Source Aquifer)
Navigable Air Space

Coastal Zones

Areas with Special National Designation (e.g. National Forests, Parks, Trails)
Floodplains and/or Wetlands

Regulated Substances/Activities: Would the proposed action involve any of the following

requlated Items or activities?

13.
14.
15.
16.

17.

Natural Resource Damage Assessments

Invasive Species or Exotic Organisms

Noxious Weeds

Clearing or Excavation greater than one acre or Removal of Trees Governed by Local
Requirement

Dredge or Fill (under Clean Water Act, Section 404, greater than one acre)

Yes No
L] (=]
L] (o]
O =
O [=]
O [
O [
L] (o]
o O
O [©]
L] (=]
O [©]

Yes No
Ll (o]
O [
[ ] (o]
1 O
[ ] (o]
[ ] (o]
[ ] (o]
[ ] (o]
[ ] (o]
L] (o]
O [
O [

(I [ [
E EEEE
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DOE NEPA Tracking Number

B. Regulated Substances/Activities: Would the proposed action involve any of the following
regulated Items or activities? (continued)

Yes No
18. Noise (in excess of regulations) [ ] [0]
19.  Asbestos Removal [ ] [0]
20. Polychlorinated biphenyls (PCBs) [ ] [0]
21. Import, Manufacture, or Processing of Toxic Substances [ ] [E]
22. Chemical Storage/Use Including Emerging Chemicals (e.g., PFAS) O [o]
23. Pesticide Use [] =]
24, Hazardous, Toxic, or Criteria Pollutant Air Emissions [ ] [0]
25. Liquid Effluents ] o]
26. Spill Prevention/Surface Water Protection [ ] [o]
27. Underground Injection [ ] 0]
28. Hazardous Waste [ ] 0]
29. Underground Storage Tanks [ ] 0]
30. Radioactive or Radioactive Mixed Waste [l [E]
31. Radiation Exposure [E] |
32. Nanoscale Materials [ ] [0]
33. Genetically Engineered Microorganisms/Plants or Synthetic Biology [ ] [0]
34. Ozone Depleting Substances [ ] [0]
35. Greenhouse Gas Generation/Sustainability ] 0]
36. Off-Road Vehicles [ ] [0]
37. Biosafety Level 3-4 Laboratory [ ] [0]
38. Research on Human Subjects or other Vertebrate Animals O] O
39. Facility footprint exceeds 5,000 Square Feet | o]

C. Other Relevant Information: Would the proposed action involve the following?

Yes No
40. Disproportionate Nearby Presence of Minority and/or Low Income Populations | [c]
41. Existing, Modified, or New Federal/State Permits | 2]
42. Involvement of Another Federal Agency (e.g. license/permit, funding, approval) | |
43. Action in a State with NEPA-type law | [o]
44, Action Would Require Expansion of Public Utilities/Services O o]
45, Depletion of a Non-Renewable Resources | o]
46. Subject to an Existing Institutional Work Planning and Control Process O [c]
47. Other Pertinent Information Which Could Impact Human Health or the Environment 1 o]

Applicant certification that to the best of their knowledge all information provided on this Notification is accurate:

Yes No
Does this disclosure contain: classified, sensitive business, or other exempt information 1 [o]
that DOE would not be obligated to disclose pursuant to the Freedom of Information Act.

A, Organization Official (Name and Title): Lynda Rodriguez, UW Office of Sponsored Programs

WW Digitally signed by Lynda Rodrilgu?z 9/6/2024
Signature: Date: 2024.09.06 13:02:35 -07'00 Date:

lrodrig@uw.edu

e-mail: Phone:

B. Onptional Secondary Approval (Name and Title):

Signature: Date:

e-mail: Phone:
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Remainder to be completed by DOE

VI. DOE Concurrence/Recommendation/Determination:

A. DOE Project Director/Program Manager or Contract/Grant Management Specialist:
Has the Applicant completed this Notification correctly? YI%S ’\El)
Does an existing generic categorical exclusion apply? | [E]
If yes, indicate:
Name and Title: Lia Ghozati, Grants Management Specialist
H H Digitally signed by Lia Ghozati
Signature: Lia Ghozati Date: 2024.09.06 15:11:36 -0500'  Date: 09/06/2024
B. DOE NEPA Team Review (if requested):
Yes No
Is the class of action identified in the DOE NEPA Regulations (Appendices A-D to O] O
Subpart D (10 CFR § 1021))?
If ves, specify the class(es) of action: 83'6’ B3.12
Name and Title:
Signature: JAYASHREE JAYARAJ SEE%SE 0 B0E0""™ e
C. DOE Counsel (if requested):
Name and Title:
Signature: Date:
D. DOE NEPA Compliance Officer:
The preceding pages are a record of documentation required under DOE Final NEPA Regulation, 10 CFR
§ 1021.410.
= Action may be categorically excluded from further NEPA review. | have determined that the proposed
action meets the requirements for Categorical Exclusion referenced above.
O Action requires approval by Head of the Field Organization. Recommend preparation of an
Environmental Assessment.
| Action requires approval by Head of the Field Organization or the SC Director of Field Operations.

Recommend preparation of an Environmental Impact Statement.

Comments/limitations if any:

NEPA Compliance Officer:

Name:

Digitally signed by PETER SIEBACH
Signature: PETER SIEBACH 53 2024 0,12 16:00:37 -0500 Date:
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Optional Additional Narrative: (add additional detail to description to Sections | and Il or explanations to responses in
Sections 3 and 4.

Project Description: (continued)

Additionally, low abundance DNA damage response (DDR) proteins and their modifications will be targeted using a novel
ion trap mass spectrometer specifically designed for highly multiplexed, ultrasensitive targeted analysis. We will analyze
he proteome of plasma EVs as a “liquid biopsy” and train a machine learning model using the systemic EV measurement
to predict X-ray dose and tissuespecific protein perturbations, including DNA damage response.

Mice will be caged in a 0.39 m2 (0.7 m diameter) circular custom enclosure centered within the 0.79 m2 (1 m diameter)
field, irradiated from above, and 5 animals will be removed every hour during a time course of 20 hours. Control animals
will be maintained in an identical but shielded enclosure also present in the vault. Animals removed from the enclosure in
the X-ray field at every hour timepoint will be placed into the shielded enclosure. This controls the environment
experienced by the animal for the duration of the experiment. After irradiation, the mice are returned to the cages and
transported back to the Animal Resource Facility for 2 days. Animals will be euthanized (exsanguination via cardiac
puncture under isoflurane anesthesia), and tissues collected. All subsequent sample preparations will consist of tissues
from all animals (males and females) being prepared at the same time, randomized, and blocked. This reduces any batch
effects attributed to sample preparation protocols. In addition to plasma, we will collect and bank a wide variety of tissues
(including, but not limited to, immune cells, colon, lung, liver, brain, heart, skin, and spleen) to monitor DDR proteins and
their modifications as well as downstream confirmations of tissue-specificity using targeted parallel reaction monitoring
mass spectrometry (PRM-MS) analysis. After the analysis of the individual tissues with our targeted DDR assay we will
select the five tissue types with the most heterogeneous DNA damage response to perform untargeted DIA-MS. We will
use a principal component analysis (PCA) based strategy of looking at the residual minimization and variation between
and within specific tissue types and their response to low dose X-ray radiation to assess the tissues with the greatest
DDR differences between tissue types.

We have Institutional Animal Care and Use Committee (IACUC) approval for animal use (4528-01: Predicting Therapy
Response). We are currently submitting an amendment for unique experimental conditions associated with this grant.

This includes 20-hour experimental time course and use of custom enclosure. Everything else is approved by the UW
IACUC. Status of amendment is “pending.”

The UW Animal Welfare Assurance number is:D16-00292

Item 111.B.7: All experiments involving X-ray exposure of mice will be carried out in the University of Washington Medical
Cyclotron Facility (UWMCEF). The existing Xstrahl SARRP (Small Animal Radiation Research Platform) is located within
this facility. The SARRP will be modified by the addition of an Xstrahl X150 Xray tube. Safety precautions involving
impacts to human health or the environment are documented in the Radiation Use Authorization issued by the Radiation
Safety Section of the Environmental Health and Safety Department of the University of Washington (Attachment A:
UWMC Cyclotron Audit Report). This documentation details safety parameters for the cyclotron, which exceeds
parameters required for the SARRP. Shielding details for the entire facility (including the space that houses the existing
SARRP instrument) are detailed in the Facility Shielding Calculations document (Attachment B). This facility requires a
guarterly contamination report by the UW EH&S. The most recent report is attached (Attachment C:
EHS_ContaminationReport_240823).

Item 1V.B.31: Radiation exposure will be carried out using a custom Xstrahl X150 X-ray tube, added to modify our current
Xstrahl SARRP system. This instrument will be used to deliver maximum of 100 mGy (delivered at a dose rate of 5
mGy/hr) to adult male/female mice. Details regarding the experiments involving the radiation of mice are detailed above
in the Project Description and in Item I11.B.7.

Explanation Page 1
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Item IV.B.38: Details regarding the use of Vertebrate Animals are detailed in the Project Description and in Item III.B.7

Biological waste generated from the low dose X-ray irradiated mice in this study will be disposed of according to the
safety regulations required by the University of Washington EH&S. These animals are irradiated with low dose X-rays.
They are not radioactive. All tissue waste will be placed into biological waste receptacles. These receptacles are
collected, autoclaved, and then disposed of as routine waste.

Explanation Page 2
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	No: QOI
	Organization Official Name and Title: Lynda Rodriguez, UW Office of Sponsored Programs
	Date: 9/6/2024
	email: lrodrig@uw.edu
	Phone: 
	Date_2: 
	email_2: 
	Phone_2: 
	If yes indicate: 
	Name and Title: Lia Ghozati, Grants Management Specialist
		2024-09-06T15:11:36-0500
	Lia Ghozati


	Date_3: 09/06/2024
	If yes specify the classes of action: B3.6, B3.12
	Name and Title_2: 
	Date_4: 
	Name and Title_3: 
	Date_5: 
	Name: 
		2024-09-12T16:09:37-0500
	PETER SIEBACH


	Date_6: 
	Project/Action: A biodosimetry assay developed for tissue proteins will enable the quantitative measurement of radiation exposure to monitor the tissue specific response to low level radiation.
We will use C57BL/6 mice which are the most widely used inbred strain and the first to have its genome sequenced. Importantly, for protein mass spectrometry experiments, most of the mouse databases collected to date are based on this inbred strain. 
C57BL mice will arrive from vendor and be housed in the Animal Resource Facility in the UW vivarium. Mice will be housed for 2 weeks to acclimate.
We will expose 4 sets of 105 mice (male and female) to total body irradiations (TBI) of X-ray doses from 0-100 mGy (0, 5, 10,15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 mGy; n=5 mice) delivered at 5 mGy/hr using our modified Xstrahl SARRP system (to be installed in the proton vault of the UW Cyclotron Facility (UWMCF). Minimal harm will result from exposures to ultra low level radiation (0-100 mGy).  (Continued on page 5)
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	Affected Environment: Animal experiments involving animal irradiation with low dose X-rays will be conducted in the proton vault of the UW Medical Cyclotron Facility located in the Department of Radiation Oncology.  The modified SARRP instrument delivering X-rays is located in proton vault of this facility. Animal experiments involving exsanguination and collection of tissues will be conducted in the Radiation Biology Laboratory located in the Department of Radiation Oncology. Collected tissues will be processed for MS analysis in the MacCoss Lab located in the Department of Genome Sciences.

	Secondary Approval Name and Title: 
		2024-09-09T12:23:18-0500
	JAYASHREE JAYARAJ


	Optional 1: Project Description: (continued)
Additionally, low abundance DNA damage response (DDR) proteins and their modifications will be targeted using a novel ion trap mass spectrometer specifically designed for highly multiplexed, ultrasensitive targeted analysis. We will analyze  he proteome of plasma EVs as a “liquid biopsy” and train a machine learning model using the systemic EV measurement to predict X-ray dose and tissuespecific protein perturbations, including DNA damage response.

Mice will be caged in a 0.39 m2 (0.7 m diameter) circular custom enclosure centered within the 0.79 m2 (1 m diameter) field, irradiated from above, and 5 animals will be removed every hour during a time course of 20 hours. Control animals will be maintained in an identical but shielded enclosure also present in the vault. Animals removed from the enclosure in the X-ray field at every hour timepoint will be placed into the shielded enclosure. This controls the environment experienced by the animal for the duration of the experiment. After irradiation, the mice are returned to the cages and transported back to the Animal Resource Facility for 2 days. Animals will be euthanized (exsanguination via cardiac puncture under isoflurane anesthesia), and tissues collected. All subsequent sample preparations will consist of tissues from all animals (males and females) being prepared at the same time, randomized, and blocked. This reduces any batch effects attributed to sample preparation protocols. In addition to plasma, we will collect and bank a wide variety of tissues (including, but not limited to, immune cells, colon, lung, liver, brain, heart, skin, and spleen) to monitor DDR proteins and their modifications as well as downstream confirmations of tissue-specificity using targeted parallel reaction monitoring mass spectrometry (PRM-MS) analysis. After the analysis of the individual tissues with our targeted DDR assay we will select the five tissue types with the most heterogeneous DNA damage response to perform untargeted DIA-MS. We will use a principal component analysis (PCA) based strategy of looking at the residual minimization and variation between and within specific tissue types and their response to low dose X-ray radiation to assess the tissues with the greatest DDR differences between tissue types. 

We have Institutional Animal Care and Use Committee (IACUC) approval for animal use (4528-01: Predicting Therapy Response). We are currently submitting an amendment for unique experimental conditions associated with this grant. This includes 20-hour experimental time course and use of custom enclosure. Everything else is approved by the UW IACUC. Status of amendment is “pending.”

The UW Animal Welfare Assurance number is:D16-00292

Item III.B.7:  All experiments involving X-ray exposure of mice will be carried out in the University of Washington Medical Cyclotron Facility (UWMCF). The existing Xstrahl SARRP (Small Animal Radiation Research Platform) is located within this facility. The SARRP will be modified by the addition of an Xstrahl X150 Xray tube. Safety precautions involving impacts to human health or the environment are documented in the Radiation Use Authorization issued by the Radiation Safety Section of the Environmental Health and Safety Department of the University of Washington (Attachment A: UWMC Cyclotron Audit Report). This documentation details safety parameters for the cyclotron, which exceeds parameters required for the SARRP. Shielding details for the entire facility (including the space that houses the existing SARRP instrument) are detailed in the Facility Shielding Calculations document (Attachment B). This facility requires a quarterly contamination report by the UW EH&S. The most recent report is attached (Attachment C: EHS_ContaminationReport_240823). 

Item IV.B.31: Radiation exposure will be carried out using a custom Xstrahl X150 X-ray tube, added to modify our current Xstrahl SARRP system. This instrument will be used to deliver maximum of 100 mGy (delivered at a dose rate of 5 mGy/hr) to adult male/female mice. Details regarding the experiments involving the radiation of mice are detailed above in the Project Description and in Item III.B.7.





	Optional 2: Item IV.B.38: Details regarding the use of Vertebrate Animals are detailed in the Project Description and in Item III.B.7

Biological waste generated from the low dose X-ray irradiated mice in this study will be disposed of according to the safety regulations required by the University of Washington EH&S. These animals are irradiated with low dose X-rays. They are not radioactive. All tissue waste will be placed into biological waste receptacles. These receptacles are collected, autoclaved, and then disposed of as routine waste.





	NCO Comment/Limitations:  
	Solicitation/Award No: 
	 if applicable: DE-SC0025368

	Organization Name: University of Washington (Seattle, WA)
	Proposed Action: Quantitative Protein Signatures of Low Dose Radiation Exposure


