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- Challenge: Hanford’s multimodal Manhattan Project archives contain critical scientific and ——
environmental knowledge, but limited metadata and fragmented formats restrict discovery e

and analysis.
« Solution: An Al-powered multimodal search and chat platform combining semantic and

fuzzy search, page-level indexing, and LLM-based metadata extraction to curate and OpenSearch

explore 1.5 TB of archival text and images. N - Multimodal
 Impact: Enables knowledge graphs and guided discovery that surface hidden technical ad Data Knowledge Search App
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Figure 2: Multimodal Data Processing Pipeline

Multimodal Search App Al Chat Assistant

P2 &
A ] HANFORD HiSTORICAL COLLECTION
[—] Hanford Historical Collection Al Search Analysis & Sources
Retrieved Documents
reactor °
- Quick Questions Key Fact The Columbia River served as both coolant intake and radioactive waste discharge for atomic ° U S e S AWS B e d rO C k ( E m b e d
TS'PE reactors 0
Why This Matters Challenges the assumption that environmental protection was prioritized during early E n g I I S h V3 ) to g e n e rate 1 O 24
|'_'_| Bhemmanta " Recommended Follow-up Questions ir:]l;::ae;e:rruc:?eop ent, revealing how major waterways were directly integrated into weapons production ] . .
Ciitnaes - dimensional embeddings for
|m agE mic plant reactors u
semantic search.
REACTOR NOZZLE - REACTOR 1717-H BUILDING .
DDRS Number: N1D0004426 Published: 1954-04-21 Document Number: 9975-NEG-E Key Fact Yakima River confluence naturally diluted Columbia River radioactivity by approximately 50% ¢ Ap p I I e S C I a U d e S O n n et 3 . 5 tO
through hydraulic diversion
Authors: - Category: - Corporate Authors: - ‘ . _ _ _ B
LM et e e e extract key entities from
Related Entities d O C u m e n tS
Yakima River  radioactive contamination patterns L]
| t I I I
pocument mage resu « Extracts organizations, projects,
REACTOR PRODUCTION I facilities, and individuals for
DDRS Number: D8212914 Published: 1952-12-23 Document Number: TT-4758 . .
Authors: OTTO (FA); QUINN (GF) Category: - Corporate Authors: - d ee pe r d ata I n S I g htS .
Location: - Text result

Document 1: sd0075_99118347.D1 ° |dent|fleS relatIOnShlpS and

Summary: This document appears to be a declassified report (HW-45124) titled 'Review and Analysis of
Hydrological and Radiochemical Columbia River Surveys' by R. H. Bogan, dated August 29, 1956. It contains

i [ ]
a bibliography, table of contents, and sections discussing Hanford studies related to the Columbia River. The CO n n e Ctl O n S b etwe e n eXt ra Cte d

report covers hydrological investigations and radiochemical surveys, focusing on the impact of Hanford
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the river's radioactivity levels. It discusses various studies on river flow, travel times, and the

operations on X A , LR .
behavior of radioactive materials in the water. The document was part of the General Electric Hanford Atomic e n t I tl e S O r b ette r u n d e rsta n d I n g O

Products Operation and was originally classified.

Figure 3: Multimodal Search App Interface the data.

 Multimodal Search App uses a basic NLP preprocessing pipeline for user queries and indexed text content

with partial matching and fuzzy search. Figure 4: Al Chat Assistant
« PDFs are indexed at page level allowing page specific search results and improved precision and

contextual retrieval.

\ U.S. DEPARTMENT Mm‘ E

Y of ENERGY For additional information, contact: juliane.schneider@pnnl.gov

PNNL is operated by Battelle for the U.S. Department of Energy 3/4/2026 | Pacific
Northwest

NATIONAL LABORATORY

www.pnhnl.gov



	Slide Number 1

