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Abstract: The Roper River Water Resource Assessment (RRWRA) is an integrated science-based
assessment addressing the potential for water and agricultural development in the Roper River Catchment
(CSIRO 2024), it consists of over 3000 pages of PDF reports. Such long and complex environmental reports
can be difficult to effectively understand and use. Large Language Models (LLMs) promise to augment and
improve human ability to comprehend and retrieve information and research shows LLMs are effective in
comprehension, summarization and targeted question answering across inputs text (Tao 2024, Bai 2025).
However, LLMs are limited in how much input text they can process and the RRWRA reports far exceed that
capacity. Retrieval Augmented Generation (RAG) systems combine LLMs with semantic databases to mitigate
input length limits (Lewis 2021). Prior work shows that RAG systems can perform as well as, or better than,
LLMs alone, e.g. RAG systems have outperformed junior doctors on generating preoperative instructions using
a collection of guideline documents (Ke 2024). We have developed the Roper River Al Assistant (RRAI), a
RAG system for finding and synthesizing information across the RRWRA reports. The RRAI extends baseline
RAG by adding citation fidelity: after generating a first pass answer RRAI uses an additional LLM pass to
retrieve supporting quotations. Those quotations are then highlighted in a rendered display of the source PDF.
Cited quotations are verified outside the LLM using exact match regular expressions to ensure their veracity.
Relating answers to citations clearly visible in the PDFs provides users with a direct means of assessing answers
against relevant source material. The RRAI promotes human-in-the-loop, encouraging users to verify answers
and to avoid over reliance and assumptions on the accuracy of the RAG generated answer alone. In addition,
RRAI uses the unstructured library (Shen 2021) to parse tables and images accurately enabling inclusion in
RAG answers. It also includes prototype geocoding and mapping of relevant locations. Assessment using the
Ragas framework shows average Faithfulness at 0.928, Answer Relevancy at 0.847, Context Precision at 0.884
and Answer Correctness 0.632 (Es 2025). We plan to further develop and assess the RRAI software as well as
supporting social systems and collaborative practice to help address trust, accountability and responsible use
(Ng and Zhang 2025, Nah 2023). Our aim is for the RRAI to be readily adapted across a wide range of
environmental and water science use cases to inform decision makers and other environmental stakeholders
with a richness and accuracy previously unattainable.
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