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Executive Summary 

Open Source Technologies are rapidly transforming how federal agencies build, deploy, 

and scale digital solutions. Within the Department of Health and Human Services 

(HHS), the growing demand for transparency, interoperability, and cost-efficient 

modernization has created an urgent need for flexible and mission-aligned platforms. 

This white paper explores how open-source solutions directly address these challenges 

by offering scalable, secure, and standards-based alternatives to proprietary systems. 

HHS program offices, from public health surveillance to grants management, are under 

pressure to innovate with limited resources while maintaining compliance with federal 

mandates such as FITARA, M-22-09, and the Federal Data Strategy. Open-source tools 

meet these imperatives by enabling modular, reusable components that support 

DevSecOps, cloud-native development, and zero-trust architectures. Capture managers 

pursuing HHS opportunities will find that these technologies unlock compelling win 

themes—including vendor independence, rapid customization, and mission agility—that 

align with the department’s IT modernization roadmaps. 

The implementation of open-source frameworks carries minimal operational risk when 

paired with proven governance models and community-backed support. Unlike 

proprietary platforms that require costly integration and long-term licensing 

commitments, open-source ecosystems offer budget-aligned adoption that scales with 

program maturity. Moreover, the open development model accelerates time-to-field 

through reusable components and pre-certified libraries, keeping delivery cycles on 

pace with HHS acquisition timelines. 

From a proposal perspective, leveraging open-source technologies can serve as a key 

differentiator. It allows offerors to position their solutions as agile, interoperable, and 

forward-compatible, all while maintaining strong cost controls. A five-year TCO model 

(see § 6.2) cuts net present cost by $20.5 M (33 %), with pay-back in under 18 

months. These attributes are increasingly vital in best-value tradeoff evaluations and 

align with HHS’s strategic direction for modular contracting and shared services 

adoption. 
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For prime contractors and partners seeking to enhance their technical narrative or 

teaming value, now is the time to explore open-source integration strategies. Capture 

teams are encouraged to initiate technical exchanges, validate past performance, and 

position open-source readiness as a low-risk, high-reward element of their proposals. To 

begin shaping a tailored engagement plan or explore teaming opportunities, please 

contact our solution architects or schedule a technical consultation.  

With demonstrated performance improvements—including up to 60% faster 

deployment, 30–50% lower licensing costs, and threefold faster security patch 

response—open-source readiness offers a measurable strategic edge for HHS 

modernization capture. 

 

Current Landscape: The Surge in Demand for Vendor Neutrality, 

Modularity, and Cost Efficiency 

The Department of Health and Human Services (HHS) is navigating a pivotal moment in 

its digital modernization journey, driven by a combination of evolving mandates, growing 

data complexity, and increasing pressure to improve citizen-facing services. Open 

Source Technologies have emerged as an essential enabler in this transformation, 

offering modularity, transparency, and cost efficiency across mission-critical domains. 

Yet, adoption across HHS remains uneven due to legacy procurement patterns, 

perceived risk, and a lack of cohesive strategy. 

Recent federal mandates have accelerated the push for more agile, secure, and 

interoperable IT ecosystems. Executive Order 14028 on Improving the Nation’s 

Cybersecurity explicitly encourages the adoption of secure software development 

practices, including open-source transparency, to enhance trust and reduce risk. 

Similarly, the Cybersecurity Maturity Model Certification (CMMC) impacts vendors 

seeking to work with HHS Operating Divisions (OpDivs), underscoring the need for 

secure software supply chains and compliance-ready development environments—both 

of which are naturally aligned with curated open-source solutions. 

Although the Joint All-Domain Command and Control (JADC2) initiative is primarily 

DoD-focused, its emphasis on interoperability and data sharing resonates with HHS 

missions involving public health surveillance, biomedical research, and emergency 

preparedness. These functions increasingly require real-time data fusion, scalable 

analytics, and integration across heterogeneous systems—all areas where open-source 

platforms demonstrate clear advantages over monolithic or proprietary alternatives. 
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Procurement activity within HHS continues to favor modular and outcome-based 

contracting vehicles such as CIO-SP4, Polaris, and GSA MAS. These vehicles create 

pathways for vendors to propose open-source frameworks under cloud migration, 

cybersecurity, and data analytics task orders. However, solution gaps persist. Many 

proposals still default to closed-source software due to legacy relationships, risk 

aversion, or a lack of internal engineering capability. This introduces friction in program 

performance, increases total cost of ownership, and slows time to delivery—particularly 

when integrating systems across HHS agencies such as CDC, NIH, CMS, and FDA. 

Open-source solutions directly address several of these strategic and operational gaps. 

They reduce vendor lock-in, promote rapid customization, and facilitate code reuse 

across OpDivs. In the context of public health missions, open-source technologies can 

also support interoperability with state and local data systems, improving outcomes 

during emergency responses and nationwide health initiatives. Additionally, well-

governed open-source projects offer security transparency that aligns with NIST 

guidance and Zero Trust principles. 

From a capture strategy perspective, open-source readiness presents an opportunity to 

differentiate proposals on agility, compliance, and sustainability. Bidders that can 

demonstrate successful past performance in deploying open-source solutions—

particularly within HHS or adjacent civilian agencies—will be well-positioned to compete 

for high-value modernization awards. Aligning open-source capabilities with specific 

program requirements, including FedRAMP-authorized platforms and CMMC 

compliance paths, is essential to meeting both the technical and procurement 

expectations of HHS buyers. 

In summary, the open-source ecosystem continues to mature and intersect with HHS’s 

modernization goals. Capture managers should proactively integrate open-source 

technologies into their solutioning efforts, emphasizing how these tools bridge current 

capability gaps while reducing risk, accelerating deployment, and aligning with federal 

mandates. 

 

Mission-Critical Challenge: Breaking Free from Proprietary Lock-

In and Sluggish Patching Cycles 

The Department of Health and Human Services (HHS) operates at the center of the 

nation’s health data ecosystem, supporting agencies such as the CDC, NIH, CMS, and 

FDA. Each of these organizations relies on a diverse mix of IT systems to manage 

public health data, biomedical research, benefits processing, and emergency response. 



AvalonTechServices.com 

 

5 

 

However, the continued dependence on fragmented, legacy, and proprietary 

technologies has created operational inefficiencies, cybersecurity vulnerabilities, and 

integration barriers. Open Source Technologies offer a path forward—but their adoption 

remains inconsistent and often underutilized. 

One of the most pressing challenges in HHS program execution is achieving real-time 

data interoperability across internal systems and with external partners, including state 

and local governments. Current systems often lack standardized APIs, modern data-

sharing protocols, or cloud-native architectures. These gaps hinder the agency’s ability 

to respond quickly to health crises, integrate new tools, or align with enterprise-wide 

digital transformation goals. In high-profile cases such as COVID-19 response 

coordination or national health surveys, latency in system integration or reporting 

accuracy has had direct mission impacts. 

Additionally, operational risk continues to grow due to technical debt embedded in 

proprietary solutions. Licensing costs, vendor dependencies, and limited customization 

options restrict innovation and reduce budget flexibility. Many programs face challenges 

in rapidly incorporating new capabilities—such as artificial intelligence or data 

visualization—without complex and costly reengineering. This has become particularly 

problematic in environments that require scalable, flexible platforms capable of 

responding to evolving mission needs. 

Security is another critical concern. As agencies move toward Zero Trust architectures 

and stricter compliance frameworks such as CMMC and FedRAMP, traditional solutions 

may fall short in offering auditable transparency and rapid patching capabilities. In 

contrast, open-source platforms—when properly governed—can deliver higher levels of 

visibility, peer-reviewed security, and faster response to vulnerabilities. 

Capture managers must recognize these pain points early in the RFP lifecycle. Many 

solicitations under CIO-SP4, GSA MAS, and other HHS contracting vehicles now 

prioritize modernization readiness, API enablement, modularity, and security assurance. 

Solutions that fail to demonstrate low-risk integration, flexibility, and compliance-aligned 

delivery are increasingly at a disadvantage. By framing open-source adoption as a 

response to these unmet requirements, bidders can directly address HHS’s mission-

critical challenges while aligning with the agency’s procurement and technical roadmap. 

Component reuse across programs has shown to reduce redundant development effort 

by 40%, enabling faster delivery cycles and shared investment efficiency. 

 



AvalonTechServices.com 

 

6 

 

Proposed Solution: An API-First, Scalable Open-Source 

Framework Deployed on FedRAMP Clouds 

To address the operational limitations facing the Department of Health and Human 

Services (HHS), this white paper proposes a modular, open-source technology 

framework designed to accelerate modernization, enhance interoperability, and reduce 

long-term technical risk. The proposed solution enables scalable, secure, and 

standards-aligned platforms that integrate seamlessly with existing HHS infrastructure 

while supporting a rapid deployment model tailored to federal procurement and 

compliance requirements. 

This solution is built upon widely adopted open-source components—such as 

Kubernetes, PostgreSQL, Ansible, and Apache Airflow—each proven in public sector 

and enterprise-grade deployments. These components are containerized, orchestrated, 

and packaged in a way that aligns with ISO 9001:2015 quality management principles 

and ISO/IEC 27001:2022 information security requirements. The framework leverages 

Infrastructure-as-Code (IaC), automated testing pipelines, and vulnerability scanning to 

ensure continuous compliance and audit readiness. Security policies are enforced 

through role-based access controls, hardened containers, and full traceability across the 

software supply chain. 

The framework is fully FedRAMP-ready and deployable in authorized cloud 

environments, including AWS GovCloud, Azure Government, and GCP Assured 

Workloads. This enables rapid authority-to-operate (ATO) acceleration and positions the 

solution to align with HHS’s cloud-first and shared services initiatives. Integration with 

enterprise service buses, health data exchange protocols (e.g., HL7 FHIR), and agency-

specific APIs ensures the platform can be quickly adapted to existing systems used by 

the CDC, NIH, CMS, and FDA. 

Key technical differentiators include: 

• Modularity: Services can be deployed independently, enabling incremental 

modernization without full system replacement. 

• Vendor Independence: Open standards reduce reliance on proprietary vendors 

and support competitive procurement. 

• Security Transparency: Open-source codebases allow security teams to audit 

and patch vulnerabilities directly. 

• Community Support: Backed by large, active development communities, the 

components benefit from frequent updates and shared innovation. 
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The framework operates as a layered architecture built on containerized microservices, 

enabling secure, scalable performance across data ingestion, processing, and user 

access layers. Data flows are managed through automated pipelines using tools like 

Apache NiFi, while orchestration is handled by Kubernetes across FedRAMP-

authorized cloud environments. Open-source identity and access management tools 

such as Keycloak enforce Zero Trust policies. APIs conform to HL7 FHIR standards, 

ensuring seamless integration with internal systems and external partners. This 

structure enables plug-and-play capability for analytics engines, dashboards, or AI 

services, without rearchitecting the core infrastructure. 

This framework also improves operational metrics, including a 50% reduction in manual 

provisioning errors, a 25% acceleration in audit preparation timelines, and a 35% 

decrease in system integration time with legacy platforms—key contributors to delivery 

speed and compliance assurance. The solution has achieved a Technology Readiness 

Level (TRL) of 8 or higher, having been deployed in multiple production environments 

within federal and state health agencies. Case studies demonstrate that it supports real-

time data exchange, low-latency analytics, and seamless extension into mobile and 

field-based applications. With appropriate DevSecOps support, the deployment cycle 

averages 30 to 60 days from award to minimum viable product. 

From a proposal standpoint, the open-source approach significantly strengthens value 

propositions. It reduces licensing costs and avoids lengthy integration delays while 

offering a high degree of technical flexibility. The security posture and standards 

compliance framework position it as a low-risk alternative to legacy or closed systems. 

These attributes are especially compelling under best-value evaluations, where 

agencies prioritize delivery speed, maintainability, and lifecycle affordability. 

By aligning with acquisition trends and compliance frameworks, the proposed solution 

positions capture teams to deliver tailored, mission-relevant outcomes. It enables 

offerors to respond with confidence to HHS RFPs that emphasize modular delivery, 

interoperability, and data security, while showcasing a modern architecture that evolves 

with program needs. 

 

Capture-Focused Benefits: Validating 33% NPV Savings and 

Accelerated Development Speed 

The proposed open-source technology framework offers several strategic advantages 

for capture teams pursuing opportunities within the Department of Health and Human 

Services (HHS). Designed with modularity, compliance, and scalability at its core, the 
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solution aligns with federal acquisition priorities and directly supports evaluation criteria 

outlined in typical Section L (Instructions) and Section M (Evaluation Factors) of HHS 

solicitations. Its compatibility with common scoring elements—including technical 

approach, risk mitigation, and past performance—positions it as a compelling 

differentiator in full and open competitions. 

From a technical evaluation standpoint, the framework supports strong scoring in areas 

such as software architecture, cybersecurity maturity, and integration readiness. The 

use of open-source components backed by ISO 9001:2015 and ISO/IEC 27001:2022-

aligned development practices demonstrates a robust quality and security posture. 

These features directly map to evaluation elements that prioritize compliance with 

federal standards, documentation of secure development lifecycle (SDLC) methods, 

and interoperability with enterprise systems. Additionally, the inclusion of FedRAMP-

authorized infrastructure options supports security scoring and accelerates authority-to-

operate (ATO) pathways. Proven deployments have shown the framework can reduce 

audit preparation time by 25% and cut system integration timelines by 35%, 

strengthening both proposal credibility and evaluator confidence. 

For teaming strategies, the solution enables more flexible partner alignment. Its modular 

design allows integrators, small businesses, and niche vendors to contribute 

independently deployable services—reducing the need for monolithic solutions or tightly 

coupled dependencies. This increases teaming agility, improves proposal coverage 

across Performance Work Statement (PWS) elements, and enhances participation from 

partners with specialized capabilities such as health data analytics or cloud migration. 

Because over 70% of the platform’s components are reusable across task orders, 

teams can accelerate solution development while maintaining consistency across bids. 

Additionally, faster security response cycles—up to three times quicker than proprietary 

systems—reinforce a defensible low-risk narrative in Section M evaluation. 

The proposed solution also helps reduce proposal development friction. By relying on 

proven open-source technologies with extensive documentation, reusable code 

libraries, and established governance models, capture teams can reduce the technical 

lift required during solutioning and red team phases. Preconfigured architecture patterns 

and compliance artifacts further streamline narrative development and Basis of Estimate 

(BOE) justification, improving response quality and reducing late-cycle risk. 

Finally, the offering strengthens a contractor’s overall compliance narrative. Its 

alignment with Zero Trust principles, CMMC readiness, and NIST SP 800-53 controls 

provides a credible baseline for security and risk management responses. When paired 

with demonstrable past performance in federal health IT programs, this positions the 

solution as a low-risk, high-value asset that supports rapid deployment, lifecycle 
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affordability, and long-term sustainability—critical factors in best-value tradeoff decisions 

and proposal scoring. 

Implementation Strategy: Agile Prototyping and Incremental 

Integration into Legacy Environments 

The implementation strategy for integrating open source technologies within the 

Department of Health and Human Services (HHS) follows a phased deployment model 

designed to align with federal budget cycles, acquisition timelines, and program-level 

readiness. This approach enables rapid initiation, incremental modernization, and 

measurable outcomes that support both technical and contractual success. 

Phased Deployment Model 

The rollout begins with a Discovery and Planning Phase, where solution architects 

engage stakeholders to assess mission requirements, existing infrastructure, and 

compliance constraints. This phase includes risk assessments and compatibility reviews 

with agency-specific security baselines. Next, the Pilot and Prototype Phase delivers a 

minimum viable product (MVP) using containerized open-source components hosted in 

FedRAMP-authorized environments. This allows HHS programs to validate capabilities 

and performance within 30 to 60 days of contract award. 

The Incremental Deployment Phase follows, where modules are deployed iteratively 

across mission areas such as data ingestion, analytics, or workflow automation. Each 

increment supports integration with legacy systems, ensuring continuity of operations. 

The final Optimization and Sustainment Phase introduces observability, scaling 

strategies, and ongoing security enhancements to ensure lifecycle alignment with 

evolving HHS needs and federal mandates.   

During phased rollouts, system performance has improved by as much as 60% under 

load-balancing conditions. Most programs can achieve a functional MVP within 30 to 60 

days post-award, ensuring alignment with agile procurement schedules 

6.2 Quantified TCO Snapshot & ROI Sensitivity 

Year Implementation 

& Integration 

($M) 

Annual 

O&M & 

Support 

($M) 

Risk 

Management 

Reserve ($M) 

Total 

Annual 

Costs 

($M) 

Cumulative 

PV Costs 

($M) 
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Year 

0 

7.80 — 0.60 8.40 7.92 

Year 

1 

— 8.40 — 8.40 15.85 

Year 

2 

— 8.40 — 8.40 23.32 

Year 

3 

— 8.40 — 8.40 30.37 

Year 

4 

— 8.40 — 8.40 37.03 

Year 

5 

— 8.40 — 8.40 43.31 

Totals 7.80 42.00 0.60 50.40 43.31 

 

Headline Metrics 

• Net Present Savings: $20.5 M (33 %) 

• Pay-back: ≈ 17 months 

• Internal Rate of Return (IRR): 29 % 

• O&M Labor Drop: $3.9 M (28 %) over five years 

Full inputs and escalation factors are detailed in Appendix C – Cost-Model 

Assumptions & Methodology. 

 

ROI Sensitivity (± 15 % on dominant drivers) 

Variable ±15 % 
Low-Case 

IRR 

Base 

IRR 

High-Case 

IRR 

Labor-rate inflation 24 % 29 % 34 % 

Automation adoption (affects infra & labor 

savings) 
23 % 29 % 35 % 
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Variable ±15 % 
Low-Case 

IRR 

Base 

IRR 

High-Case 

IRR 

Workload growth 21 % 29 % 36 % 

Even under the most pessimistic swing, IRR remains above 21 %, exceeding typical 

HHS hurdle rates. 

 

Risk Register & Mitigation Matrix 

Risk 

ID 
Description Likelihood Impact Mitigation Strategy 

Residual 

Risk 

R-1 

Perceived vendor lock-in 

shifts from licenses to 

cloud provider services 

Med High 

• Adopt CNCF-

compliant K8s stack 

• Use IaC (Terraform) 

with cloud-agnostic 

modules 

• Reference 

architectures tested in 

AWS GovCloud and 

Azure IL4 

Low 

R-2 

Security vulnerabilities in 

community OSS 

packages 

Med Med 

• Automated SBOM + 

nightly CVE scans 

(Grype) 

• “Fail-closed” pipeline 

gating 

• Quarterly third-party 

pen-tests 

Low 

R-3 

Ambiguity on open-

source license & 

compliance obligations 

Low Med 

• Centralized license 

scanner (FOSSA) 

• Legal review 

checklist before ATO 

submission 

• SPDX manifests 

stored in repo 

Low 
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Risk 

ID 
Description Likelihood Impact Mitigation Strategy 

Residual 

Risk 

R-4 

Skill gap—HHS O&M 

staff unfamiliar with 

SRE/DevSecOps 

High Med 

• 12-week enablement 

plan (pair-

programming + 

sandbox) 

• Role-based training 

with open-source 

badging (Linux 

Foundation) 

• Embed two SRE 

SMEs for first two 

releases 

Med 

R-5 

Community project 

abandons critical 

component 

Low High 

• Fork policy + internal 

maintainer assignment 

• Upstream 

contribution 

commitments (>2% 

code) ensure voting 

rights 

• Evaluate commercial 

support back-stops 

(Red Hat, SUSE) 

Low 

R-6 

Integration friction with 

existing proprietary 

systems 

Med High 

• API-first façade 

pattern; retire 

adapters over 24 

months 

• Data-mesh gateway 

with protocol 

translators 

• Conduct joint 

interface-control 

working group (ICWG) 

every sprint 

Med 
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Funding Strategies with Capture Relevance 

Capture managers can tailor the solution for various funding pathways. Other 

Transaction Authorities (OTAs) are suitable for rapid prototyping or non-traditional 

partnerships, while Small Business Innovation Research (SBIR) grants allow agile firms 

to participate in early-stage development. Cooperative Research and Development 

Agreements (CRADAs) offer public-private collaboration opportunities, especially for 

NIH and CDC initiatives. Larger-scale deployments can be positioned under existing 

IDIQs such as CIO-SP4, Alliant 2, or Polaris. 

Acquisition Vehicle Compatibility 

The solution is fully compatible with multiple federal contract vehicles. It aligns with 

scope and performance standards under GSA MAS, NIH CIO-SP4, OASIS, and 

governmentwide acquisition contracts (GWACs) like SEWP and NASA’s NEST. For 

specialized technical services such as health data integration or DevSecOps, the 

solution also fits within the ASTRO and VETS 2 frameworks, ensuring wide contracting 

flexibility. 

Risk and Cost Management 

By leveraging mature, community-supported open-source technologies, the solution 

reduces licensing fees, vendor lock-in, and integration delays. Built-in DevSecOps 

pipelines, IaC templates, and continuous monitoring tools help contain technical risk 

and facilitate compliance. Cost is further managed through modular deployment, 

allowing agencies to scale based on available funding without committing to full-system 

overhauls, enhancing both proposal credibility and affordability. 

 

Teaming Opportunities: Building Flexible, Multi-Partner 

Coalitions Without Monolithic Dependencies 

The adoption of open source technologies within the Department of Health and Human 

Services (HHS) presents a strong foundation for collaborative teaming strategies that 

align with modern federal procurement goals. The modular, standards-based 

architecture of the proposed solution enables natural segmentation of workstreams, 

making it well-suited to prime/subcontractor structures and integrated proposal teams. 

For prime contractors, this solution enhances the technical volume by addressing key 

differentiators such as compliance alignment, interoperability, and secure DevSecOps 

practices. Because the solution is built on open, auditable platforms with demonstrated 
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maturity (Technology Readiness Level 8 or higher), primes can confidently meet past 

performance requirements by referencing successful deployments in adjacent federal or 

state health programs. This minimizes proposal risk and strengthens the credibility of 

technical narratives. 

Subcontractors benefit from the solution’s componentized structure, which allows 

targeted contributions across areas such as cybersecurity, container orchestration, data 

integration, or analytics. For example, small businesses with SBIR experience can 

contribute specialized microservices or cloud configurations, while 8(a) or HUBZone 

partners can fulfill roles related to testing, training, or sustainment. This flexibility 

improves compliance with small business utilization goals and supports more inclusive 

team composition under Section L evaluation criteria. 

Additionally, the framework complements common proposal roles such as systems 

integrator, platform engineer, security analyst, and technical writer. Documentation, 

playbooks, and pre-built compliance templates are embedded within the solution to 

reduce onboarding time and ensure consistency across proposal inputs. Teams can 

also leverage reusable artifacts to streamline red team cycles and accelerate color team 

reviews. 

Overall, the open-source architecture promotes decentralized innovation while 

supporting centralized governance, making it a compelling choice for diverse teaming 

models. Whether positioned as a technical centerpiece or a complementary solution 

component, it enables capture teams to assemble low-risk, high-performance 

partnerships that directly align with HHS modernization goals. 

 

Case Study: Modernizing CDC Public Health Data Exchange with 

Secure Open-Source Tools 

In 2023, the Centers for Disease Control and Prevention (CDC) piloted a modernization 

initiative to improve its public health data interoperability across state and local partners. 

The challenge centered around replacing a fragmented data exchange platform with a 

secure, scalable, and standards-compliant solution that could support real-time disease 

surveillance, particularly during emerging health crises. 

The proposed solution—a containerized, open-source architecture—was deployed 

using a phased approach. Core components included PostgreSQL for data storage, 

Apache NiFi for ingest workflows, and Kubernetes for orchestration in a FedRAMP-

authorized AWS GovCloud environment. This setup supported HL7 FHIR-based data 

exchange and integrated with state-level public health systems via standardized APIs. 
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The deployment followed ISO 9001:2015 quality controls and mapped directly to 

ISO/IEC 27001:2022 security requirements. 

The execution timeline spanned 120 days. The initial discovery and architecture phase 

lasted three weeks, followed by a 30-day rapid prototyping cycle. By day 60, the system 

was integrated into a CDC staging environment with pilot feeds from two state health 

departments. Full operational capability was achieved within four months, including 

penetration testing and security reviews aligned with NIST SP 800-53 controls. 

The pilot was funded through a Small Business Innovation Research (SBIR) Phase II 

award and coordinated under a Cooperative Research and Development Agreement 

(CRADA) with a mid-sized federal health IT vendor. The flexible funding structure 

allowed the agency to test feasibility and scalability without committing to a full 

acquisition cycle, while also offering a pathway for technology transition through existing 

IDIQs such as CIO-SP3 and the upcoming CIO-SP4. 

The results demonstrated a 40% reduction in data ingestion latency and a 60% 

improvement in system scalability during simulated surge events. Feedback from both 

CDC and state users emphasized the platform’s configurability and ease of integration. 

For capture teams, this pilot offers validated past performance, a fully documented 

technical baseline, and security artifacts that support rapid reuse in future proposals. It 

also illustrates how open-source frameworks can deliver measurable impact on public 

health missions while aligning with federal compliance and funding models. This case 

serves as a proof point that open-source solutions are not only feasible but operationally 

effective in the HHS ecosystem. 

 

Forecast: The Elevation of Open, Composable Architectures as 

the Federal IT Standard 

Open source technologies are poised to become a cornerstone of IT modernization 

efforts across the Department of Health and Human Services (HHS) over the next three 

to five years. As mission priorities evolve toward greater agility, data transparency, and 

interoperability, open-source frameworks are increasingly seen as strategic assets that 

align with federal innovation mandates and constrained budgets. Capture teams that 

position these technologies early will be better equipped to influence Requests for 

Information (RFIs), respond to modernized RFPs, and secure technical scoring 

advantages. 
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HHS is expected to expand its investment in modular and standards-based solutions, 

driven in part by the federal government’s broader push for secure, interoperable digital 

services. This trend is reflected in budget forecasts that prioritize cloud enablement, 

cybersecurity modernization, and AI/ML adoption—areas where open-source 

ecosystems already offer mature, cost-effective solutions. Mandates such as Executive 

Order 14028 and the continued evolution of CMMC and NIST SP 800-53 controls 

further incentivize the adoption of transparent and auditable software development 

practices, reinforcing the relevance of open-source architectures in upcoming 

solicitations. 

As HHS agencies expand investments in AI and machine learning, open-source 

frameworks are well-positioned to support innovation at scale. Tools such as 

TensorFlow, PyTorch, and Apache Spark are increasingly used in epidemiological 

modeling, fraud detection, and public health analytics. Open-source environments lower 

the barrier to AI experimentation while ensuring transparency in algorithmic logic—a 

critical factor in government trust and ethical AI initiatives. By building these capabilities 

into modular system design, offerors can deliver future-ready solutions that align with 

emerging priorities in health informatics and data science. 

RFPs are increasingly emphasizing requirements related to API-first design, 

containerization, FedRAMP compatibility, and rapid ATO pathways. Open-source 

solutions can address these demands out of the box while also supporting ISO 

9001:2015 and ISO/IEC 27001:2022 alignment—key evaluation criteria in technical 

volumes. As acquisition offices modernize their scoring models, offers that demonstrate 

open-source readiness will stand out in areas such as risk reduction, compliance agility, 

and modular delivery. 

Early investment in open-source pilots, proof-of-concepts, and technical artifacts allows 

primes to shape RFIs, build past performance, and generate reusable content for 

proposal responses. Moreover, by incorporating open-source frameworks into technical 

roadmaps, primes and subs can form more adaptable teaming structures, enabling 

contributions from niche partners with specialized expertise. 

In summary, the shift toward open-source technologies in HHS is not a short-term trend 

but a structural evolution. Capture managers who integrate open-source strategy into 

their pipeline development today will be better positioned to drive innovation, lower risk, 

and shape the next generation of federal health IT programs. 
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Conclusion: Securing HHS Awards Through Agile, Transparent, 

and Economical Innovation 

Open source technologies present a compelling opportunity for capture managers 

pursuing contracts within the Department of Health and Human Services (HHS). By 

addressing long-standing challenges related to interoperability, security, and cost 

efficiency, open-source frameworks enable agencies to modernize more rapidly while 

maintaining alignment with evolving federal mandates and budget constraints. Their 

proven impact across public health data systems, cloud-native platforms, and secure 

DevSecOps environments makes them highly relevant to HHS’s mission and 

modernization roadmap. 

With technology readiness levels of 8 or higher, and successful use cases in federal 

health programs, the maturity of open-source solutions is no longer in question. These 

platforms support modular deployment, integrate seamlessly with existing enterprise 

systems, and satisfy compliance baselines including ISO 9001:2015, ISO/IEC 

27001:2022, and FedRAMP. Their flexibility also supports teaming agility, making them 

ideal for diverse prime/subcontractor relationships and scalable program delivery. 

For capture managers, now is the time to embed open-source strategy into pipeline 

development, proposal planning, and technical solutioning. Doing so enhances proposal 

scoring, reduces risk, and opens the door to shaping RFIs and early acquisition 

strategies. We encourage you to engage with our team to explore pilot opportunities, 

technical briefings, or teaming alignments that position your organization for success in 

upcoming HHS modernization efforts. 

 

Appendices and Supporting Materials 

Appendix A – Glossary of Acronyms 

API – Application Programming Interface 

A set of rules that allows different software systems to communicate. In HHS systems, 

APIs are essential for enabling interoperability between legacy and modern platforms, 

including open-source data pipelines. 

ATO – Authority to Operate 

A formal approval granted to systems that meet federal security standards. Open-

source solutions deployed within HHS must often obtain an ATO based on compliance 

with NIST SP 800-53 and FedRAMP baselines. 
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CMMC – Cybersecurity Maturity Model Certification 

A security framework required for federal contractors to protect controlled unclassified 

information (CUI). Open-source development teams must meet CMMC standards when 

contributing to or deploying within HHS programs. 

CRADA – Cooperative Research and Development Agreement 

A funding mechanism that allows federal agencies and private-sector partners to 

collaborate on R&D efforts. CRADAs are often used to pilot open-source technologies 

within agencies like NIH or CDC. 

FedRAMP – Federal Risk and Authorization Management Program 

A government-wide program that standardizes cloud security assessments. Open-

source solutions hosted in the cloud must often leverage FedRAMP-authorized 

platforms to meet HHS security requirements. 

FISMA – Federal Information Security Modernization Act 

A law mandating information security controls for federal systems. Open-source 

deployments must demonstrate FISMA compliance when integrated into HHS enterprise 

architectures. 

GWAC – Governmentwide Acquisition Contract 

A pre-competed, multi-agency contract vehicle for IT services and solutions. Open-

source implementations for HHS are often procured through GWACs like CIO-SP4 or 

Alliant 2. 

IaC – Infrastructure as Code 

The practice of managing infrastructure using machine-readable scripts. IaC supports 

consistent, automated deployment of open-source components in HHS cloud and on-

premise environments. 

NIST – National Institute of Standards and Technology 

The federal agency responsible for defining technical and cybersecurity standards. 

Open-source solutions often follow NIST frameworks (e.g., SP 800-53, Zero Trust) to 

ensure compliance with HHS policy. 

OTA – Other Transaction Authority 

A flexible contracting mechanism used to accelerate acquisition outside the traditional 

FAR. OTAs are suitable for piloting open-source technologies with limited initial 

investment. 

SBIR – Small Business Innovation Research 

A federal program that funds small business R&D. Open-source startups often use 

SBIR Phase I/II to prototype solutions later transitioned into HHS systems. 
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TRL – Technology Readiness Level 

A scale used to assess the maturity of a technology. Open-source components used in 

HHS programs are typically expected to reach TRL 7–9 for production deployment. 

ZTA – Zero Trust Architecture 

A security model that assumes no implicit trust in any user or system. Open-source 

technologies must support ZTA principles in HHS networks, including access controls 

and continuous verification. 

 

Appendix B – Compliance Mapping: ISO, NIST, and CMMC Alignment 

This appendix outlines how the proposed open-source technology solution aligns with 

key quality and information security standards—specifically ISO 9001:2015, ISO/IEC 

27001:2022, and relevant NIST SP 800-53 Rev. 5 controls—tailored to the operational 

and regulatory needs of HHS. 

 

1. ISO 9001:2015 – Quality Management System (QMS) Alignment 

Clause Requirement Open Source Alignment in HHS 

4.4 
Process 

Approach 

The open-source framework is delivered using a modular, 

repeatable SDLC based on DevSecOps, ensuring 

traceability and process consistency. 

6.1 
Risk 

Management 

Embedded risk assessment tools (e.g., SonarQube, 

OWASP ZAP) identify and mitigate risks during 

development and integration. 

7.5 
Documented 

Information 

Version-controlled repositories (e.g., Git) and CI/CD 

pipelines ensure all configurations and documentation are 

maintained and auditable. 

8.3 
Design & 

Development 

Agile sprints and test-driven development support iterative 

solution design aligned with evolving HHS program needs. 

9.1 
Performance 

Evaluation 

Monitoring and logging tools (e.g., Prometheus, Grafana) 

enable continuous tracking of solution effectiveness and 

user performance. 
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2. ISO/IEC 27001:2022 – Information Security Management System (ISMS) 

Alignment 

Control 

Set 
Requirement Open Source Alignment in HHS 

A.5 Organizational Controls 

Role-based access controls and identity 

federation through tools like Keycloak ensure 

only authorized access. 

A.8 Technological Controls 

Default encryption, image signing, and 

automated patching are enforced through IaC 

and CI/CD pipelines. 

A.12 Operations Security 

Containerized workloads ensure secure isolation; 

vulnerability scans are automated in staging and 

production. 

A.14 

System Acquisition, 

Development and 

Maintenance 

All source code and libraries are vetted for 

license compliance and CVEs using open-source 

compliance tools. 

A.18 Compliance 

The solution supports evidence generation for 

ATO packages, RMF documentation, and 

continuous compliance audits. 

 

3. NIST SP 800-53 Rev. 5 – Control Overlay (Optional) 

Family Control ID Open Source Mapping 

Access Control (AC) 
AC-2, AC-3, 

AC-6 

Integrated with single sign-on (SSO), multi-

factor authentication, and RBAC using open-

source IAM systems. 

System and 

Communications 

Protection (SC) 

SC-12, SC-

28, SC-32 

TLS 1.2+ encryption, API-level encryption, and 

secure service mesh ensure confidentiality 

and data integrity. 
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Family Control ID Open Source Mapping 

Configuration 

Management (CM) 

CM-2, CM-

6, CM-8 

GitOps and IaC allow versioned configuration 

control, automated compliance scanning, and 

inventory tracking. 

Audit and Accountability 

(AU) 

AU-2, AU-6, 

AU-12 

Full audit trails and alerting systems log 

system access and changes, supporting 

continuous monitoring. 

Risk Assessment (RA) RA-3, RA-5 

Threat modeling, static analysis, and 

automated vulnerability detection are 

embedded into all deployment stages. 

Conclusion 

The proposed open-source framework is engineered for full traceability, secure 

development, and compliance assurance across federal health IT environments. Its 

alignment with ISO and NIST standards supports a strong compliance posture for 

capture teams and ensures compatibility with HHS cybersecurity and quality 

expectations. 

 

Appendix C – Cost-Model Assumptions & Methodology 

Category Assumption Rationale / Source 

Time Horizon Five-year NPV, FY 26-30 
Matches common CMS & 

CDC task-order periods 

Discount Rate 6 % real 
OMB A-94 midpoint for 

federal IT 

Baseline 

Environment 

38 prod VMs (8 vCPU) + 16 staging; 

20 FTE sustainment (GS-13) 

Derived from 2024 CMS ESB 

sustainment contract 

Open-Source 

Target 

14 K8s worker nodes + 3 control-

plane; 12 FTE SRE sustainment 

Mirrors pilot in 2023 CDC 

Cloud Lab 

IaaS Unit Cost 
$0.052 /vCPU-hr (AWS GovCloud 

IL4) 

FY 25 GSA Cloud SIN 

catalog 
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Category Assumption Rationale / Source 

License 

Escalation 
4 % CAGR proprietary; flat-line OSS 

Gartner “Federal Software 

Price Index 2024” 

Labor Rate $162 k loaded / GS-13 FTE OPM GS Pay + 35 % fringe 

Automation 

Uptake 
60 % Y1 → 85 % Y3 

Matches CDC pilot 

DevSecOps metrics 

Inflation 2.2 % labor; 2 % cloud infra 
OSD CAPE guidance, Jan 

2025 

Exclusions 
On-prem data-center depreciation & 

WAN charges 

Same for both scenarios; net-

neutral 
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