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Award Criteria Summary
Scope and Potential for Significant Impact
Network security protects the availability,
confidentiality, and integrity of a network and data,
including implementation of hardware and software
technologies to secure the network. Cyber security is
the practice of defending a network, computers, and
data from unauthorized access, attack, or damage by
implementing secure processes and technologies.
Network and cyber security weaknesses can lead to
disruption of critical business processes, degradation
of business performance, increase in security
remediation costs, and breach of confidential or
sensitive data.

Exhibits Accompanying This Award Submission
Exhibit #1

Audit Report

Exhibit #2

Agency Responses and Corrective Action Plans

Exhibit #3

E-mail to State department directors from the
DTMB Director

Exhibit #4

Legislative Testimony Summary

Exhibit #5

News Articles

The audit assessed the sufficiency of the Department
of Technology, Management, and Budget's (DTMB's) efforts to design and administer a secure IT network and
assessed the effectiveness of security and access controls, monitoring of network security, and cyber security
awareness programs. The audit focused on routers, switches, and firewalls which are the backbone of network
security. The audit report contains 14 findings and 15 corresponding recommendations, of which 5 (36%) we
classified as material conditions (Exhibit #1).

Persuasiveness of Conclusions and Actions Produced
The persuasiveness of our conclusions is
documented in the "Factors Impacting Conclusions"
on pages 10, 27, 34, and 42 of the report. These
factors articulate for report readers clear insight into
the reasons underlying our audit conclusions. In this
report, our conclusions were reinforced by the
significant exception rates identified by our audit
procedures, including:
•

745 (19%) of the State's network devices were no
longer supported by the vendor.

•

1,756 (45%) devices were not approved for use in
the State's network.

•

Configuration exceptions were detected on 100%
of the devices reviewed.

•

An average of only 68% of State employees
participated in the contracted bimonthly cyber
security awareness training lessons.

In its formal response, DTMB agreed or partially
agreed with all 15 recommendations and indicated
that it has remediated 10 of them and is taking action
to remediate 5 others. For example, DTMB
implemented a Network Access Control solution,

updated 1,800 network switches through hardware
or software upgrades, documented additional
procedures to address a variety of controls for
securely managing the network, and implemented a
plan to expand network device vulnerability
scanning (Exhibit #2).
Following the audit, the DTMB Director issued a
message to all State department directors regarding
network security in which he reiterated the threat
that phishing poses on State security. The Director
complimented the audit team's excellent work,
saying that the recommendations reflect best
business practices and provide a good roadmap for
prioritizing future infrastructure investments and
security upgrades (Exhibit #3).
Immediate legislative interest resulted in a hearing
on April 12, 2018 before the House Oversight
Committee, at which the OAG presented the audit
report. At the end of our testimony, the Committee
chair stated, "I would be comfortable standing next
to Mr. Edwards (the audit supervisor) in a foxhole,"
alluding to someone who is trusted or relied upon
(Exhibit #4).

Focus of the Recommendations on Effective and Efficient Government
Each of our 15 recommendations focused on improving the effectiveness and/or sufficiency of the State of
Michigan's network and cyber security. Our findings related to the need for DTMB to:
•

Improve configuration management controls.
Standards and configuration checklists should be
established. Network security configurations
should be sufficiently monitored.

•

Implement an effective process for managing
updates to the operating systems of network
devices. Ten vulnerabilities on 1,361 network
devices had not been remediated.

•

Configure network operating systems in
accordance with best practices. We noted
deviations from vendor hardening guides and
DTMB standards on 45 (100%) of 45 network
devices, ranging from 6 to 26 deviations per
device.

•

Establish and implement effective lifecycle
management processes to help ensure that only
supported network devices (including routers,
switches, and firewalls) are operational in the
State's IT environment. We noted that 745 (19%)
of the 3,876 devices were no longer supported by
the vendor.

Establish access controls over the State's
network devices. For 11 (79%) of 14 users
reviewed, DTMB was unable to provide evidence
of management approval of the access rights
granted.

•

Improve its training program to ensure that
individuals responsible for securing the network
receive adequate security-related training
necessary to perform their assigned duties.

Conduct risk assessments and implement an
effective process for identifying and remediating
vulnerabilities on network devices.
Authenticated and unauthenticated scans were
not conducted on 45 and 39, respectively, of the
45 sampled devices.

•

•

Develop and implement formal procedures to
address a variety of controls for securely
managing the network.

Monitor all high-risk network security events and
properly secure access to network monitoring
tools.

•

•

Ensure that the inventory of network devices
contained complete information, which could
negatively impact security management. The
device inventory did not include device type and
operating system version.

Detect and investigate unauthorized wireless
access points. DTMB purchased an enterprise
solution to identify and investigate unauthorized
wireless access points but did not formally
assign responsibility for monitoring those access
points.

•

Ensure that all users participate in the cyber
security awareness program. An average of 68%
of employees participated in each of 24 training
lessons.

•

•

•

•

Implement a network access control solution to
ensure that only authorized devices access the
State's IT network and that unauthorized or
unmanaged devices are detected and prevented
from connecting. Approximately 87,000 IP
addresses connect to the State's network;
however, processes were insufficient to
determine if each of the connected IP addresses
represented authorized devices.

Periodically review, test, and monitor firewall
rulesets to protect the State's network from cyber
threats. Several firewall ruleset changes were
not documented, reviewed, and approved.

Innovation, Usefulness to Customer, and Clarity and Conciseness of Communication Style
understanding of the State's security practices.
Other innovative procedures included using DTMB's
firewall management tool to determine whether
firewall rules were used, identifying rules being
shadowed, and conducting analysis on overly
permissible rules for the entire firewall.

We executed innovative procedures in the audit,
including conducting a phishing exercise on a
random sample of 5,000 State employees from the
18 executive branch departments. A phishing attack
is a cyber security threat that deceives e-mail
recipients by posing as a legitimate entity. We
e-mailed the 5,000 employees requesting them to
click on a link and enter their credentials. Although
the employees had received 24 cyber security
awareness training lessons, the following table
shows the undesirable results of the phishing
exercise:

The audit was useful to DTMB because it prompted
the creation and standardization of internal
processes. The State Legislature was interested in
the audit from a data protection standpoint and held
a hearing with DTMB to ensure that corrective
actions were being taken.
Extensive media coverage included the State's major
newspapers, the Gongwer News Service, Associated
Press, international news (Register and Gadgets 360
NDTV), and GovTech magazine (Exhibit #5).

Number of
Employees
Opened the e-mail
Clicked the link within the e-mail
Entered credentials

1,619 (32%)
1,238 (25%)
945 (19%)

The audit report used a clear and concise
communication style including a Report Summary
that allows readers to quickly and easily identify the
audit's conclusions, findings, severity of findings,
and agency response. The use of callouts directs the
report readers to key information within the findings.

Another innovative audit procedure we employed
was to survey 12,500 State employees to assess their
level of awareness of cyber security threats and their
Michigan Office of the Auditor General

2

Award Criteria Summary

AUDIT REPORT

Office of the Auditor General
Performance Audit Report

Network and Cyber Security
Department of Technology, Management, and Budget
March 2018

071-0518-17

State of Michigan Auditor General
Doug A. Ringler, CPA, CIA

The auditor general shall conduct post audits of financial
transactions and accounts of the state and of all branches,
departments, offices, boards, commissions, agencies,
authorities and institutions of the state established by this
constitution or by law, and performance post audits thereof.
Article IV, Section 53 of the Michigan Constitution

Report Summary
Performance Audit

Report Number:
071-0518-17

Network and Cyber Security

Released:
March 2018

Department of Technology, Management,
and Budget (DTMB)

Network security refers to any activity designed to protect the availability, confidentiality,
and integrity of a network and data. It includes implementation of hardware and software
technologies to help secure the network. Cyber security is the practice of defending an
organization's network, computers, and data from unauthorized access, attack, or damage
by implementing secure processes and technologies. Within DTMB, network and cyber
security are primarily the responsibility of the Network and Telecommunication Services
Division, Michigan Cyber Security, Design & Delivery, and Technical Services.
Audit Objective

Conclusion

Objective #1: To assess the sufficiency of DTMB's efforts to design and administer a
secure IT network.

Findings Related to This Audit Objective

Material
Condition

Reportable
Condition

Moderately
sufficient
Agency
Preliminary
Response

DTMB needs improved configuration management
controls. These controls directly impact DTMB's ability
to protect the State's network from threats and
vulnerabilities (Finding #1).

X

Partially agrees

DTMB did not implement a network access control
solution to help ensure that only authorized devices
access the State's IT network and that unauthorized or
unmanaged devices are detected and prevented from
connecting (Finding #2).

X

Partially agrees

DTMB did not fully establish and implement an effective
process for managing updates to the operating systems
of network devices. We identified 10 vulnerabilities
classified as high or medium severity that should be
remediated (Finding #3).

X

Agrees

For 19% of the State's network devices, DTMB did not
ensure that the devices were supported by the vendor.
Also, 45% of network devices were not approved for use
in the State's IT environment (Finding #4).

X

Agrees

DTMB needs to improve its training program to ensure
that individuals responsible for securing the network
receive adequate security-related training necessary to
perform their assigned duties (Finding #5).

X

Agrees

Reportable
Condition

Agency
Preliminary
Response

DTMB did not fully develop and implement
comprehensive formal procedures to address a variety of
controls for securely managing the network. Complete
procedures were not developed and implemented for
items such as firewall management, configuration
management, user access, and security event monitoring
(Finding #6).

X

Agrees

DTMB's operational inventory of network devices did
not contain complete information, which could
negatively impact security management. The device
inventory did not always identify device type and
operating system version (Finding #7).

X

Partially agrees

Findings Related to This Audit Objective
(Continued)

Material
Condition

Audit Objective
Objective #2: To assess the effectiveness of DTMB's security and access controls over
the State's IT network.

Findings Related to This Audit Objective
Firewall rulesets were not periodically reviewed, tested,
and monitored to help protect the State's network from
threats and ensure that firewalls are operating as
intended to prevent unauthorized access (Finding #8).

Material
Condition

Conclusion
Moderately effective

Reportable
Condition

X

Agency
Preliminary
Response
Agrees

DTMB did not configure network device operating
systems in accordance with best practices. We noted
configuration exceptions on 100% of the devices
reviewed (Finding #9).

X

Agrees

DTMB did not fully establish a variety of access controls
over the State's network devices, increasing the risk of
unauthorized changes that could disrupt the stability
and compromise the security of the network
(Finding #10).

X

Agrees

Audit Objective
Objective #3: To assess the sufficiency of DTMB's efforts to monitor the security of
the State's IT network.

Findings Related to This Audit Objective
DTMB did not conduct a risk assessment and fully
implement an effective process for identifying and
remediating vulnerabilities on network devices.
Authenticated and unauthenticated vulnerability scans
were not conducted on 45 and 39, respectively, of the 45
sampled devices (Finding #11).
DTMB did not monitor all high risk network security
events and did not always properly secure access to
network monitoring tools (Finding #12).

Material
Condition

Conclusion
Moderately
sufficient
Agency
Reportable
Preliminary
Condition
Response

X

Agrees

X

Agrees

Findings Related to This Audit Objective
(Continued)

Material
Condition

Reportable
Condition

Agency
Preliminary
Response

X

Agrees

DTMB did not detect and investigate unauthorized
wireless access points to ensure that the State's IT
network is protected against threats (Finding #13).

Audit Objective
Objective #4: To assess the effectiveness of DTMB's cyber security awareness
programs.

Findings Related to This Audit Objective
DTMB should continue its cyber security awareness
training program. DTMB should also take steps to
ensure that all information system users participate in
the cyber security awareness training program. An
average of 68% of State employees participated in each
of the 24 training lessons (Finding #14).

Obtain Audit Reports
Online: audgen.michigan.gov
Phone: (517) 334-8050

Material
Condition

Conclusion
Moderately effective

Reportable
Condition

Agency
Preliminary
Response

X

Agrees
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Auditor General
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Deputy Auditor General
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Doug A. Ringler, CPA, CIA
Auditor General
201 N. Washington Square, Sixth Floor • Lansing, Michigan 48913 • Phone: (517) 334-8050 • audgen.michigan.gov

March 16, 2018

Mr. David L. DeVries
Director, Department of Technology, Management, and Budget
Chief Information Officer, State of Michigan
Lewis Cass Building
Lansing, Michigan
Dear Mr. DeVries:
This is our performance audit report on Network and Cyber Security, Department of
Technology, Management, and Budget.
We organize our findings and observations by audit objective. Your agency provided
preliminary responses to the recommendations at the end of our fieldwork. The Michigan
Compiled Laws and administrative procedures require an audited agency to develop a plan to
comply with the recommendations and to submit it within 60 days of the date above to the Office
of Internal Audit Services, State Budget Office. Within 30 days of receipt, the Office of Internal
Audit Services is required to review the plan and either accept the plan as final or contact the
agency to take additional steps to finalize the plan.
We appreciate the courtesy and cooperation extended to us during this audit.
Sincerely,

Doug Ringler
Auditor General

Michigan Office of the Auditor General
071-0518-17
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DESIGN AND ADMINISTRATION OF A SECURE IT NETWORK
BACKGROUND

Network security refers to any activity designed to protect the
availability, confidentiality, and integrity of an IT network and
data. The State of Michigan (SOM) network encompasses all
aspects of wired and wireless components, including
computers, servers, network devices, and other technologies
and the data that the State stores and transmits.
The Department of Technology, Management, and Budget's
(DTMB's) Michigan Cyber Security (MCS) unit is responsible
for defining security* roles and responsibilities within DTMB's
IT governance framework, establishing a disciplined strategy
and response to security incidents, and providing a universal
computer security risk management practice. The Network
and Telecommunication Services Division's (NTSD's) mission
is to provide highly efficient and cost-effective managed
network services to all SOM agencies and their clients. Some
of NTSD's primary responsibilities include the design,
configuration*, and maintenance of network devices such as
routers, switches, and firewalls*.

AUDIT OBJECTIVE

To assess the sufficiency of DTMB's efforts to design and
administer a secure IT network.

CONCLUSION

Moderately sufficient.

FACTORS
IMPACTING
CONCLUSION



Network availability reports indicated a generally stable and
available network.



Network topology diagrams were generally complete and
accurate.



Three material conditions* related to fully establishing and
implementing configuration management* controls,
implementing a network access control solution, and
managing updates to operating systems of network devices
(Findings #1 through #3).



Four reportable conditions* related to establishing and
implementing effective lifecycle management processes,
improving the security training program, developing and
implementing comprehensive formal procedures for
securely managing the network, and ensuring
completeness of the network device inventory (Findings #4
through #7).



Deficiencies in network design and administration
contributed to the material and reportable conditions under
Objectives #2 and #3.

* See glossary at end of report for definition.
Michigan Office of the Auditor General
071-0518-17
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FINDING #1
Need to fully establish
and implement
configuration
management controls.

DTMB had not fully established and implemented configuration
management controls to ensure that the State's network devices
are securely configured. Configuration management controls
directly impact DTMB's ability to protect the State's network from
threats* and vulnerabilities*.
According to the National Institute of Standards and Technology*
(NIST), organizations can control vulnerabilities and reduce
threats by implementing a robust security configuration
management process. Baseline configurations* are important
because they ensure that all network devices are properly
configured in accordance with the State's reviewed and
agreed-upon security requirements.
Specifically, DTMB did not:
a. Create a standard to formally adopt the industry best
practices used as a basis for securing network devices.
For example, the standard would require that network
devices be configured according to a specifically identified
vendor hardening guide.
NIST Special Publication 800-128 states that
organizations are responsible for adopting secure
configurations for an information system and that these
configurations should be approved in compliance with
organizational policy.
DTMB informed us that it used vendor-recommended
settings and internal subject matter experts as a basis for
creating internal configuration checklists* for securing
network devices. However, formally creating a standard to
adopt industry best practices would help DTMB ensure
consistent and appropriate implementation of secure
configurations on network devices.
b. Develop internal security configuration checklists for all
network devices and ensure that existing internal security
configuration checklists were established in accordance
with industry best practices.
SOM Technical Standard 1340.00.060.01 requires that
security configuration checklists be used to implement
baseline configurations. Any deviations from established
secure configurations should be identified, documented,
and approved.
Because of the confidentiality of these configurations, we
summarized our testing results for presentation in this
portion of the finding and provided the detailed results to
DTMB management.

* See glossary at end of report for definition.
Michigan Office of the Auditor General
071-0518-17
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c. Implement all baseline configurations in accordance with
industry best practices and internal security configuration
checklists.
SOM Technical Standard 1340.00.060.01 requires DTMB
to implement baseline configurations that reflect the most
restrictive mode consistent with operational requirements.
NIST states that, when deviations from industry best
practices or security configuration checklists arise, the
deviation should be individually assessed and either
resolved or documented and approved through the
configuration change control process.
Because of the confidentiality of these configurations, we
summarized our testing results for presentation in this
portion of the finding and provided the detailed results to
DTMB management.
d. Establish a formal process to review and update internal
security configuration checklists and baseline
configurations of network devices.
According to SOM Technical Standard 1340.00.060.01,
baseline configurations should be reviewed and updated:


According to the system's configuration
management program or at least every 90 days.



When required because of a major system change
or upgrade.



As an integral part of IT component installations
and upgrades.

DTMB informed us that baseline configuration updates
were performed as a result of major events* affecting the
network infrastructure and that internal security
configuration checklists were updated on an as-needed
basis; however, formal reviews are not performed every 90
days as required by standards.
e. Establish a process to routinely monitor network device
security configuration settings.
SOM Technical Standard 1340.00.060.01 requires that
DTMB monitor and control changes to the configuration
settings in accordance with organizational policies and
procedures.

* See glossary at end of report for definition.
Michigan Office of the Auditor General
071-0518-17
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According to NIST, organizations should perform securityfocused configuration management monitoring, including:


Scanning to identify deviations between the
approved baseline configuration and the actual
configuration for an information system.



Querying audit records or logs to monitor and
identify unauthorized change events.



Running system integrity checks to verify that
baseline configurations have not been changed.



Reviewing change control records (including
system impact analyses) to verify conformance
with configuration management policy and
procedures.

Changes detected as a result of these monitoring activities
should be reconciled with approved changes and the
results of the monitoring activities should be analyzed to
determine the reasons that an unauthorized change
occurred.
DTMB informed us that it considers the actual
configuration of each network device to be the baseline
configuration. DTMB also informed us that it monitors
changes to the actual configuration of approximately 100
(3%) of 3,876 network devices. However, DTMB should
monitor configuration settings for all network devices to
ensure that the devices remain in compliance with
approved secure baseline configurations.

Network security
configurations not
sufficiently monitored.

f.

Follow a formal process for testing individual configuration
item changes or fully document the detailed results of this
testing.
SOM Technical Standard 1340.00.060.01 requires that
DTMB test, validate, and document changes to network
devices before implementing the changes on the
operational system.

We consider this finding to be a material condition because of the
number of weaknesses identified and the importance of these
controls in ensuring the secure configuration of network devices.
We determined that the weaknesses in this finding were the
cause of Finding #9.
RECOMMENDATION

Michigan Office of the Auditor General
071-0518-17

We recommend that DTMB fully establish and implement effective
configuration management controls for the State's network
devices.
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AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
DTMB partially agrees with the recommendation. DTMB employs
a defense-in-depth approach, including effective configuration
management controls, that enables DTMB to protect the State's
network from threats and vulnerabilities. DTMB's configuration
management controls include: continually improved internal
security configuration checklists, version-controlled baseline
configurations, and operational processes based on the
enterprise configuration management standards.
DTMB:


Creates security configuration checklists that outline
settings for basic configuration and security items.
Checklists may be used for multiple device models; they
are not always device specific.



Develops baseline configurations for all devices utilizing
relevant security configuration checklists and vendor
hardening guidelines. The baseline configurations reflect
the most restrictive mode consistent with operational
requirements. The baseline configurations are maintained
in the configuration management system where the
baseline configuration can be rolled back if necessary.

DTMB is formalizing a written internal standard that adopts
industry best practices for secure configurations and estimates
that it will be completed in April 2018. DTMB has already
remediated 96% of the exceptions to date. Using a risk-based
approach, DTMB will continue to evaluate improvements to
monitoring network device configuration settings.
DTMB disagrees this is a material finding. The implemented
configuration management controls help ensure the SOM network
is effectively protected from threats and vulnerabilities.

Michigan Office of the Auditor General
071-0518-17
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FINDING #2
NAC solution needed
to help prevent
unauthorized devices
from connecting to the
State's network.

DTMB did not implement a network access control (NAC) solution
to help ensure that only authorized devices access the State's IT
network and that unauthorized or unmanaged devices are
detected and prevented from connecting. Unauthorized devices
may not meet the State's security requirements, increasing the
risk of compromise or infection of the network.
NIST states that automated mechanisms should be employed to
detect the presence of unauthorized hardware within a network
and disable network access for such components. SOM
Technical Standard 1340.00.080.01 requires that devices be
uniquely identified and authenticated before connecting to the
network.
DTMB periodically performs network discovery scans to identify
the IP addresses connected as of a point in time. A device may
have one or more IP addresses. As of June 2017, approximately
87,000 IP addresses were connected to the State's network.
However, DTMB did not implement sufficient processes to
determine if each of the connected IP addresses represented
authorized devices in the State's various IT hardware inventory
systems.
We consider this finding to be a material condition because of the
significance of this control and the large number of access points
to the State's network.

RECOMMENDATION

We recommend that DTMB implement a NAC solution to help
ensure that only authorized devices access the State's IT network
and that unauthorized or unmanaged devices are detected and
prevented from connecting.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
DTMB partially agrees with this recommendation. DTMB does not
have a single automated NAC solution to ensure that only
authorized devices access the State's IT network. DTMB is
currently conducting a limited pilot to determine the feasibility of
implementing a NAC solution.
However, there are numerous approaches to ensure unauthorized
or unmanaged devices are detected and prevented from
connecting to the State's network. DTMB minimizes the risk of
unauthorized devices connecting to the State's network by
employing defense-in-depth security controls such as:

Michigan Office of the Auditor General
071-0518-17



Beginning February 2016, DTMB disables network ports
that are not regularly used.



User authentication is required to access SOM systems
and data.

15



Multifactor authentication is required for Administrative
access.



Firewalls protect secure zones by only allowing access to
and from specific authorized resources.



DTMB monitors traffic for hacking and infections using
Intrusion Prevention System/Intrusion Detection Systems
and initiates immediate blocking if attacks are identified.

DTMB disagrees this is a material condition due to the defense-indepth processes DTMB practices.

Michigan Office of the Auditor General
071-0518-17
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FINDING #3
Improved process
needed for managing
updates to network
device operating
systems.

DTMB did not fully establish and implement an effective process
for managing updates to the operating systems of network
devices. Keeping devices updated will help DTMB protect the
network from unintended weaknesses that could allow an attacker
to compromise the availability, confidentiality, and integrity of the
network.
Hardware vendors release security advisories about network
vulnerabilities, including the severity of the vulnerability, details
needed to assess the impact, and steps needed to protect a
network.
DTMB needs to establish a formal process for assessing the risk
that security advisories have on the State's network device
operating systems. A formal process would include identifying the
impacted network devices, assessing the vulnerability's impact,
identifying compensating controls, and determining whether to
apply an update.
NIST states that organizations should identify, report, and correct
network device flaws using patches, upgrades, or other response
activities based on security assessments. SOM Technical
Standard 1340.00.03 outlines the remediation time lines for
updating devices.

10 vulnerabilities on
1,361 network devices
had not been
remediated.

We reviewed security advisories for 4 operating system versions
running on 1,361 (44%) of the State's 3,126 network devices. We
identified 10 (36%) of 28 judgmentally selected vulnerabilities that
the vendor classified as high or medium severity that could
potentially be exploited in the State's IT environment because
DTMB had not remediated them.
DTMB informally reviews security advisories as they are released
and determines the action necessary based on the risk posed to
the State. However, DTMB was unable to provide evidence
supporting that it had performed a security impact analysis,
including the final determination for how to handle the
vulnerability, for any of the 10 vulnerabilities we identified. Also,
the State's network devices run on approximately 140 different
operating system versions, which can increase the complexity of
managing updates and reviewing these security advisories.
This finding represents a material condition because of the
importance of managing operating system updates and the
weaknesses in DTMB's process for evaluating related security
advisories.

RECOMMENDATION

Michigan Office of the Auditor General
071-0518-17

We recommend that DTMB fully establish and implement an
effective process for managing updates to the operating systems
of network devices.

17

AGENCY
PRELIMINARY
RESPONSE
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DTMB provided us with the following response:
DTMB agrees with this recommendation. DTMB agrees with the
need to establish a formal written process for analyzing security
vulnerabilities and updating network devices as necessary. As
such, DTMB is formalizing a written internal process and
estimates it will be completed in March 2018.
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FINDING #4
Network device
lifecycle management
processes need
improvement.

DTMB did not fully establish and implement effective lifecycle
management processes to help ensure that only supported
network devices (including routers, switches, and firewalls) are
operational in the State's IT environment. Unsupported network
devices become obsolete and security patches or technical
support may no longer be available. This results in an increased
risk of network failure, which could negatively impact the
availability of the State's critical systems.
According to NIST, organizations should replace information
system components when vendor support is no longer available
and provide justification and approval for the continued use of
unsupported components that are required to satisfy business
needs. NIST also states that organizations should implement an
enterprise architecture, including the use of roadmaps, to
standardize, consolidate, and optimize the use of IT assets. A
well-designed enterprise architecture promotes more efficient and
cost-effective information security capabilities to help
organizations better protect operations and more effectively
manage related risks.
SOM Technical Standard 1345.00.82 established the Enterprise
Architecture (EA) Technology Roadmaps as the approved list of
information technologies endorsed by DTMB for use in the State's
IT environment. The roadmaps contain the vendor-designated
lifecycle statuses (such as generally available, decline, and end of
life) for each device along with the State's planned adoption and
obsolescence for each.
Our review disclosed that DTMB did not:
a. Operate only supported network devices in the State's IT
environment.
We reviewed hardware and software version information
for 3,876 network devices from DTMB's Orion operational
inventory management system. We noted:
(1) 745 (19%) of the 3,876 devices were no longer
supported by the vendor.
(2) 190 (5%) of the 3,876 devices were running
operating systems that were no longer supported
by the vendor.
We were unable to conclude on the lifecycle status for 23
(0.6%) network devices because Orion did not contain
sufficient information to base a conclusion. We asked
DTMB to identify the hardware and software versions for
these 23 devices; however, DTMB did not provide this
information.
DTMB informed us that it evaluated and is planning to
replace the majority of these devices as needed.
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b. Approve the use of all network devices in operation.
SOM Technical Standard 1305.00.02 states that any
technologies not found on the EA Technology Roadmaps
should be reviewed on a case-by-case basis to determine
if they are approved for use in the State's IT environment.
We noted that 1,756 (45%) network devices, covering 73
different vendor model types, were not included on the
Network and Telecom Technologies EA Roadmap and
had not been formally approved for use in the State's IT
environment.
We were unable to determine if 6 (0.2%) network devices
were approved for use and included on the Network and
Telecom Technologies EA Roadmap because Orion did
not contain sufficient information. We asked DTMB to
identify the hardware and software versions for these 6
devices; however, DTMB did not provide this information.
c. Maintain a complete and accurate Network and Telecom
Technologies EA Roadmap. Specifically:
(1) 3 (15%) of the 20 network device hardware series
did not have an accurate vendor-designated
lifecycle status. As a result, DTMB's designated
lifecycle status of these series was incorrect, which
could result in obsolete or soon to be obsolete
devices being considered approved for use in the
State's IT environment.
(2) 1 (5%) of the 20 network device hardware series
did not have an appropriate DTMB-designated
lifecycle status. This hardware series was listed as
end of life by the vendor but was still considered
approved for use in the State's IT environment.
(3) 4 (100%) of the 4 network device operating
systems did not list applicable version numbers.
Some of these operating system versions are no
longer supported by the vendor. As a result,
unsupported operating systems could be
considered approved for use in the State's IT
environment.
(4) 1 (5%) of the 20 network device hardware series
numbers was inaccurate. The vendor did not
manufacture a series with that number. Accurate
hardware series information will help DTMB to
more effectively and efficiently manage hardware
lifecycles.
DTMB informed us that it does not consider the Network and
Telecom Technologies EA Roadmap to be the approved listing of
network devices and does not use the roadmap to manage the
Michigan Office of the Auditor General
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lifecycle of these devices. Instead, DTMB stated that it relies on
an informal process to identify and review new network devices
based on the State's future needs. Also, DTMB informed us that
it monitors the lifecycle of network devices by reviewing end-ofsupport notifications and working closely with the vendor.
However, DTMB's informal process relies on an incomplete
operational inventory which contributed to this finding, as noted in
Finding #7.
RECOMMENDATION

We recommend that DTMB fully establish and implement effective
lifecycle management processes to help ensure that only
supported network devices are operational in the State's IT
environment.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
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DTMB agrees with this recommendation. DTMB is creating an
enterprise level asset management capability of network devices.
This capability will give us the visibility on devices, warranty
periods, and hardware and software end-of-life. Fiscal resources
will limit the replacement of unsupported network devices until
2019, but the management process will be in place.
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FINDING #5
Security training
program
improvements
needed.

DTMB needs to improve its training program to ensure that
individuals responsible for securing the network receive adequate
security-related training necessary to perform their assigned
duties.
According to Control Objectives for Information and Related
Technology* (COBIT), training programs should be developed
and delivered to ensure that employees have the knowledge and
skills necessary to achieve enterprise goals, including security
requirements. SOM Technical Standard 1340.00.030.01 requires
that role-based security training be provided annually to personnel
with security roles and responsibilities. The Standard also
requires that individuals' training records be retained and the
effectiveness of the training program be evaluated annually.
Our review disclosed that DTMB had not:
a. Provided training to all individuals with network security
roles and responsibilities.
DTMB informed us that training needs are assessed on an
individual basis and may include vendor-specific training,
in-house training, and job shadowing as the need arises;
however, the training is not always provided to all
individuals.
b. Formally evaluated the effectiveness of the training
provided.
According to NIST, organizations should evaluate the
effectiveness of training to ensure that it is beneficial and a
valuable use of resources. DTMB should evaluate the
effectiveness of its security-related training by identifying
specific measurable outcomes from the training and
assessing whether the outcomes are being achieved.
DTMB informed us that it holds discussions and monitors
performance of staff to evaluate the effectiveness of
training.
DTMB was unable to provide historical training records for all staff
to demonstrate that staff had received the necessary training and
that it was evaluated for effectiveness.

RECOMMENDATION

We recommend that DTMB improve its training program to ensure
that individuals responsible for securing the network receive
adequate security-related training necessary to perform their
assigned duties.

*See glossary at end of report for definition.
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AGENCY
PRELIMINARY
RESPONSE
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DTMB provided us with the following response:
DTMB agrees with this recommendation. DTMB will maintain
historical training records for individuals with network security
roles and responsibilities. DTMB is also establishing a training
matrix by skill set and level to track available and required
training.
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FINDING #6
Procedures need to be
more fully developed
and implemented.

DTMB did not fully develop and implement comprehensive formal
procedures to address a variety of controls for securely managing
the network. These procedures would help protect the network
from unauthorized access and ensure the availability,
confidentiality, and integrity of SOM information.
According to COBIT, management should establish policies to
direct the IT control expectations regarding security,
confidentiality, and internal control*. COBIT also states that
management should establish procedures to maintain compliance
with these policies and enforce the consequences of
noncompliance.
DTMB Administrative Guide policy 1340.00 adopted NIST Special
Publication 800-53 as the minimum security controls for the
State's information systems. The policy requires groups
responsible for administering information systems to develop and
adopt formal documented procedures for implementing and
monitoring security controls.
Examples of procedures that DTMB did not develop and
implement include:


Creation, testing, and review of firewall rulesets.



Configuration management testing and approval process.



Establishment and periodic review of baseline
configurations.



Lifecycle management of network devices.



Assignment of privileges and removal and review of user
access to network devices.



Periodic review of inventory completeness and accuracy.



Vulnerability scans and remediation.



Monitoring of security events.

DTMB did develop and implement some procedures, such as
those related to:


Installation of a new network device.



Addition of access to a network device.



Inventory updates.

* See glossary at end of report for definition.
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Incident responses for select events.



Rule management for the SMTP gateway.

The lack of documented procedures contributed to the other
findings within this audit report.
RECOMMENDATION

We recommend that DTMB fully develop and implement
comprehensive formal procedures to address a variety of controls
for securely managing the network.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
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DTMB agrees with this recommendation. DTMB will continue to
improve on documenting its formal procedures. In addition,
DTMB is beginning an IT Policy Process Improvement initiative
that will focus on the policy/procedure development process. This
initiative is scheduled to be completed in June 2018.
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FINDING #7
Complete information
needed to track and
manage network
devices.

DTMB did not ensure that its operational inventory of network
devices contained complete information, which may negatively
impact the effectiveness and efficiency of DTMB's security
management operations.
We reviewed Orion and determined that:
a. 296 (8%) of 3,876 device records did not contain the
device type.
b. 148 (4%) of 3,876 device records did not contain an
operating system version.
c. 6 (0.2%) of 3,876 device records did not contain the
vendor name.
d. 6 (0.2%) of 3,876 device records did not contain a system
description.
According to NIST, organizations should develop, document, and
maintain an inventory that accurately reflects current information
systems at a level of granularity deemed necessary for proper
tracking and reporting. The accuracy of this information should
be maintained through periodic manual inventory checks or a
network monitoring tool that automatically maintains the inventory.
DTMB utilizes Orion to manage the majority of the State's
production network devices.
DTMB informed us that custom fields within Orion require manual
entry and other fields are automatically populated using
information obtained from the network device.
We determined that the lack of complete information in the
operational inventory contributed to the weaknesses noted in
Finding #4.

RECOMMENDATION

We recommend that DTMB ensure that its operational inventory
of network devices contains complete information.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
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DTMB partially agrees with the recommendation. DTMB is
consolidating its various asset management capabilities into an
enterprise level operational inventory of network devices.
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SECURITY AND ACCESS CONTROLS
BACKGROUND

In the event that an IT network is compromised, connected IT
assets could be at risk. Ensuring that network devices are
securely configured is a key factor in ensuring the security of
the State's network and data.
Access controls* limit or detect inappropriate access to network
resources, thereby protecting them from unauthorized
modification, loss, and disclosure.
NTSD is responsible for configuring the State's network
devices such as routers, switches, and firewalls. Technical
Services handles configuration for network devices within the
State's Next Generation Digital Infrastructure (NGDI)
environment.

AUDIT OBJECTIVE

To assess the effectiveness* of DTMB's security and access
controls over the State's IT network.

CONCLUSION

Moderately effective.

FACTORS
IMPACTING
CONCLUSION



DTMB implemented some firewall controls and network
device security configurations in accordance with State
policy and industry best practices.



One material condition related to establishing and
implementing effective controls over the management of
firewalls (Finding #8).



Two reportable conditions related to improving the
configuration of network device operating systems and
establishing and implementing effective administrative
access controls over the State's network devices
(Findings #9 and #10).

* See glossary at end of report for definition.
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FINDING #8
Controls over firewalls
need to be improved
to ensure security of
the network.

DTMB did not establish and implement effective controls over the
management of firewalls to help protect the State's network from
threats.
According to NIST, firewalls provide a layer of security that allows
organizations to prevent unauthorized access to their systems
and resources. NIST states that management of firewalls is
critical to achieving protection of network traffic.
Our review disclosed that DTMB did not:
a. Periodically review firewall rulesets to ensure that each
rule is required to be operational and is in compliance with
security requirements.
NIST recommends that organizations review firewall
rulesets often to identify rules that are no longer needed
as well as new policy requirements that should be added
to the firewall.
b. Review all changes to firewall rulesets.
NIST states that organizations should perform a detailed
examination of all changes since the last regular review,
particularly who made the changes and under what
circumstances.
DTMB standard requires that changes made to firewall
rules follow a formal change management process
whereby MCS reviews and approves change requests,
which are then implemented by NTSD. MCS informed us
that it reviews certain firewall rulesets for changes.
However, MCS should actively monitor all changes made
to firewall rulesets to ensure that the formal change
management process is followed and that the changes
were appropriate.

Periodic testing of
firewall rulesets needed.

c. Periodically test firewall rulesets to ensure that rules are
functioning as intended.
According to NIST, an important task for managing
firewalls is to perform periodic testing to verify that firewall
rules are functioning as expected.
DTMB informed us that it tests firewall rules only when a
rule is implemented. Testing does not always take into
account the entire ruleset and is not done on a periodic
basis.
d. Ensure that rulesets were configured in full compliance
with DTMB standards or industry best practice
recommendations.
NIST states that organizations should configure firewall
rulesets as defined in the system security plan to control
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network traffic in the most restrictive way possible. SOM
Technical Standard 1345.00.09 outlines the State's
security requirements for configuring firewall rulesets.
We determined that 12 (86%) of 14 randomly sampled
rulesets were not in compliance with DTMB standards or
industry best practices. Because of the confidentiality of
these rulesets, we summarized our testing results for
presentation in this portion of the finding and provided the
detailed results to DTMB management.
e. Fully document the review and approval of changes to
firewall rulesets.
SOM Technical Standard 1345.00.09 requires that a
DTMB-0090 form and remedy change request be
completed, reviewed, and approved prior to implementing
a firewall rule change.
Our review of a random sample of 48 firewall rule changes
disclosed:
(1) 6 (13%) did not have an associated DTMB-0090
form.
(2) 5 (10%) did not have an associated remedy
change request.

Several firewall ruleset
changes were not
documented, reviewed,
and approved.

(3) 12 (29%) of the 42 DTMB-0090 forms did not
contain accurate technical information on the rule.
(4) 9 (21%) of the 43 remedy change requests did not
document that testing was performed prior to
implementation of the rule.
(5) 8 (19%) of the 43 remedy change requests did not
indicate that the IT asset mentioned in the rule
change passed a vulnerability scan prior to
implementation of the rule.
(6) 3 (7%) of the 43 remedy change requests did not
contain proper approvals.
f.

Ensure that all firewalls were monitored with the State's
firewall management tool.
NIST states that, when tools are available within an
organization to monitor firewalls, they should be used
periodically as part of a regular review.

We consider this finding to be a material condition because of the
number of weaknesses identified and the importance of firewalls
in securing the State's network.
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RECOMMENDATION

We recommend that DTMB establish and implement effective
controls over the management of firewalls to help protect the
State's network from threats.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
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DTMB agrees with this recommendation. DTMB will continue to
improve the documentation, review, and approval of firewall
rulesets in accordance with its effective controls in managing
firewalls. Since February 2015, DTMB implemented a more
structured automated audit process to help ensure firewall rules
were implemented in compliance with State standards. DTMB
continues to use this process for all new firewall rules. As DTMB
expands its NGDI environment, older firewall rules will be
decommissioned. DTMB is evaluating additional opportunities to
further automate and control the compliance with the State's
firewall rule standards.
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FINDING #9
Improvements in
network device
configurations
needed.

DTMB did not configure network device operating systems in
accordance with best practices. Proper configuration reduces the
risk of compromise to the State's information systems and data,
thereby protecting them from unauthorized modification, loss, or
disclosure.
According to NIST, the configuration of an information system and
its components has a direct impact on the security posture of the
system. Network device manufacturers provide configuration
recommendations on how to secure their devices to increase the
overall security of the network. DTMB should apply best practice
configurations to network device operating systems to reduce the
number of vulnerabilities that attackers can attempt to exploit and
lessen the impact of successful attacks.
We reviewed network device operating system configuration
settings for a sample of 45 network devices. We noted deviations
from vendor hardening guides and DTMB standards on 45
(100%) of 45 network devices, ranging from 6 to 26 deviations per
each device. Because of the confidentiality of those
configurations, we summarized our testing results for presentation
in this finding and provided the detailed results to DTMB
management.
We noted that DTMB had not fully established and implemented
effective configuration management controls in Finding #1, which
we determined contributed to the deficiencies within this finding.
Effective configuration management controls are important for
establishing and maintaining secure network device
configurations.

RECOMMENDATION

We recommend that DTMB configure network device operating
systems in accordance with best practices.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:

Michigan Office of the Auditor General
071-0518-17

DTMB agrees with this recommendation. DTMB has remediated
96% of the baseline configuration exceptions that DTMB agrees
with. The remaining issues will require further assessment and
extra coordination and are, therefore, longer-term remediations.
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FINDING #10
Improved controls
over administrative
access would help
reduce the risk of
unauthorized access.

DTMB did not fully establish and implement effective
administrative access controls over the State's network devices.
Protecting access to network devices helps prevent unauthorized
users from making configuration changes that could disrupt the
stability and compromise the security of the network.
SOM policy 1335.00 establishes the protection of information and
systems against unauthorized access to or modification of
information. The policy requires that access be controlled using
authentication, authorization, and accountability.
We reviewed administrative access to a sample of 45 network
devices for compliance with DTMB standards and industry best
practices. We noted:
a. Administrative user accounts had inappropriate access.
Specifically:
(1) 5 accounts that remained active after the user left
State employment.
(2) 4 users with access beyond what was required to
perform their job responsibilities.
(3) 1 user with multiple accounts. Because of an
employment change, the user was generated a
second account. Upon creation of the new
account, the old account should have been
removed.
SOM Technical Standard 1340.00.020.01 requires that
DTMB implement the concept of least privilege.
b. For 11 (79%) of 14 users reviewed, DTMB was unable to
provide evidence of management approval of the access
rights granted to network device administrators.
SOM Technical Standard 1340.00.020.01 requires
approvals by DTMB authorized requestors or other
appropriate personnel for the creation of accounts.
Approval should specify the authorized user, role
membership, and authorized access rights.
c. Recertification of user access rights was not sufficiently
documented. DTMB implemented a process to generate
listings every two months of users with network device
access; however, documentation of management's review
of the appropriateness of continued access was not
available.
SOM Technical Standard 1340.00.020.01 requires that
accounts be reviewed for compliance with account
management requirements every 120 days.
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d. Three (7%) of 45 devices reviewed allowed users to make
configuration changes without using the State's multifactor
solution as required by SOM Technical Standard
1340.00.03.
e. For 2 (4%) of the 45 devices reviewed, administrators
configured the device through a single shared account,
instead of using a unique account as required by SOM
Technical Standard 1340.00.03.
DTMB informed us that it has been working on improvements to
access controls; however, these improvements had not been fully
completed at the time of our audit.
RECOMMENDATION

We recommend that DTMB fully establish and implement effective
administrative access controls over the State's network devices.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
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DTMB agrees with the recommendation. During the course of the
audit, DTMB executed many user access corrections on the spot.
DTMB has processes in place to control administrator access and
will continue to improve the documentation of the process.
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MONITORING OF NETWORK SECURITY
BACKGROUND

Achieving adequate information security for an organization is
a multifaceted undertaking that requires continuous monitoring
of the organization and its information systems to determine
the effectiveness of deployed security controls and ensure
compliance with standards.

AUDIT OBJECTIVE

To assess the sufficiency of DTMB's efforts to monitor the
security of the State's IT network.

CONCLUSION

Moderately sufficient.

FACTORS
IMPACTING
CONCLUSION



DTMB has conducted some penetration testing to assess
the risk and threats facing the network.



DTMB has implemented or started implementing tools for
conducting vulnerability scans and monitoring security
events.



One material condition related to establishing and
implementing effective risk management practices over the
State's IT network (Finding #11).



Two reportable conditions related to monitoring high risk
network security events and securing access to network
monitoring tools and implementing an effective monitoring
process for unauthorized wireless access points
(Findings #12 and #13).
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FINDING #11
Risk management
practices not fully
established and
implemented.

DTMB did not fully establish and implement effective risk
management practices over the State's IT network to help ensure
that security risks are identified and sufficiently evaluated.
COBIT states that organizations should evaluate and approve IT
risk tolerance thresholds, evaluate risk factors, and establish
management practices to ensure that actual IT risk does not
exceed acceptable levels.
Our review of DTMB's risk management practices disclosed:
a. DTMB did not conduct a risk assessment* of the network.
SOM Technical Standard 1340.00.150.01 requires that, at
least annually, a risk assessment be conducted including
the likelihood and magnitude of harm from the
unauthorized access, use, disclosure, disruption,
modification, or destruction of information systems and the
data that the systems process, store, and transmit.
b. DTMB did not fully implement an effective process for
identifying and remediating vulnerabilities on network
devices. Vulnerability management is critical to ensuring
that network security threats are identified and remediated
before they can be exploited.
SOM Technical Standard 1340.00.150.01 requires that
processes be implemented for vulnerability scanning,
evaluation of identified vulnerabilities, and remediation of
legitimate vulnerabilities.
DTMB has access to a third-party vulnerability
management tool to conduct scans of network devices.
These scans identify known and potential vulnerabilities in
the configuration of the device. The tool provides a score
indicating the severity of the vulnerability as well as
remediation information.

Authenticated and
unauthenticated
vulnerability scans not
conducted on 45 and
39, respectively, of the
45 sampled devices.

Our review of scan and vulnerability histories for 45
sampled network devices disclosed that DTMB did not:
(1) Conduct authenticated vulnerability scans for 45
(100%) of the 45 devices.
SOM Technical Standard 1340.00.150.01 requires
that DTMB perform authenticated vulnerability
scans for all network devices at least every 30
days. An authenticated scan allows for a more indepth security assessment and better visibility into
each network device's security posture. DTMB
informed us that its third-party vulnerability
management tool has not been configured to allow
for authenticated scans.

* See glossary at end of report for definition.
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(2) Conduct unauthenticated vulnerability scans for
39 (87%) of the 45 devices.
DTMB's vulnerability management tool has the
ability to complete less robust unauthenticated
scans. DTMB informed us that only network
devices with specific compliance requirements are
subject to vulnerability scanning even though SOM
Technical Standard 1340.00.150.01 requires that
all devices be scanned.
(3) Timely identify or remediate high and medium
severity vulnerabilities.
SOM Technical Standard 1340.00.150.01 requires
that all network devices be scanned every 30 days.
High and medium severity vulnerabilities must be
remediated within 30 and 60 days, respectively. If
remediation cannot be completed in the required
time frame, compensating controls must be put in
place and the DTMB exception process must be
followed.
Our review of 6 devices that had received a
vulnerability scan during our audit period disclosed:
(a)

Monthly scanning for 1 (17%) device had
not been implemented.

(b)

13 (68%) of 19 high severity vulnerabilities
had not been remediated.

(c)

33 (55%) of 60 medium severity
vulnerabilities had not been remediated.

(d)

5 (83%) of the 6 remediated high severity
vulnerabilities were not remediated within
30 days.

(e)

12 (44%) of the 27 remediated medium
severity vulnerabilities were not
remediated within 60 days.

In addition, we requested that DTMB perform an
unauthenticated vulnerability scan for our 45
sampled network devices as of August 15, 2017.
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The unauthenticated scan results disclosed a
significant number of vulnerabilities, supporting the
need for regular scans:
Severity Level of
Vulnerability

Number of
Vulnerabilities Identified

High

82

Medium

167

c. DTMB should further its penetration testing efforts.
According to NIST, penetration testing is a specialized
assessment to identify vulnerabilities that could be
exploited. Penetration testing attempts to duplicate the
actions of adversaries in carrying out hostile cyber attacks
against organizations and provides an in-depth analysis of
security-related weaknesses.
DTMB contracted with a vendor in 2015 to perform
penetration testing on selected network components.
Conducting additional penetration tests with differing
scopes and methodologies will further allow DTMB to
understand the risks facing the network and protect it from
cyber security threats. DTMB informed us that it plans to
conduct penetration testing throughout the five-year
contract with the vendor.
We consider this finding to be a material condition because of the
lack of risk assessments, number of vulnerabilities not identified
and remediated by DTMB, and the impact these vulnerabilities
have on the security posture of the network.
RECOMMENDATION

We recommend that DTMB fully establish and implement effective
risk management practices over the State's IT network to help
ensure that security risks are identified and sufficiently evaluated.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
DTMB agrees with this recommendation.
Since October 2017, the State CIO is implementing an effective
risk management framework adopted from Federal agencies in
accordance with NIST guidelines. The Security Accreditation
Process of systems/applications is based on standardized
architecture and NIST controls and will result in Authority to
Operate (ATO) certifications for each system/application. Each
ATO will have Security Accreditation Plans that document system
information and security requirements and related controls for
systems/applications and Plans of Actions and Milestones
(POAMs) for the associated risks. Signature by the business
owners and the State CIO will indicate acceptance of the
documented risk and mitigation measures.
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Additionally, DTMB performs monthly vulnerability scanning of the
State's border protection and core devices, which helps ensure
critical data infrastructure is protected. Most potential attacks are
stopped at the enterprise border protection devices. Using a riskbased approach, DTMB will continue to evaluate improvements to
the scanning process.
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FINDING #12
Improvements needed
over network
monitoring.

DTMB did not monitor all high risk network security events and did
not always properly secure access to network monitoring tools to
help protect against threats and improve the security of the
network.
NIST Special Publication 800-53 defines an information system
event as any observable action within an information system.
Security events are the events that an organization has identified
as significant and relevant to the security of the information
system and the environment in which it operates.
Our review of DTMB's network monitoring processes disclosed
that DTMB did not:
a. Conduct a formal assessment to determine which security
risks and events should be monitored.
SOM Technical Standard 1340.00.040.01 requires that
DTMB determine the events to be monitored based on
current threat information and an ongoing assessment of
risk.
DTMB informed us that it implemented an enterprise
security correlation tool for monitoring security events.
Also, DTMB informed us that, for other monitoring tools, it
relies on subject matter experts to determine which events
should be monitored. However, DTMB did not explicitly
identify the security events to be monitored for the State's
network environment and did not formally periodically
assess that the events being monitored are appropriate.
b. Document its remediation efforts for those security events
that were monitored.
SOM Technical Standard 1340.00.040.01 requires that
audit records be reviewed and analyzed at least weekly.
DTMB informed us that its analysis and follow-up on
security events were documented when remediation was
required. However, DTMB was unable to produce
documentation to support its review.
c. Maintain documentation to support that it followed the
official change management process for the creation of
SMTP gateway incoming mail rules.
According to NIST Special Publication 800-45, to ensure
security of the mail gateway, a change management
process should be followed for all configuration changes.
DTMB was unable to produce change management
documentation showing authorization for the creation of
6 (75%) of 8 selected SMTP gateway rules.
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d. Fully secure access to network monitoring tools.
SOM Technical Standard 1340.00.040.01 requires that
audit information and audit tools be protected from
unauthorized access, modification, and deletion.
We noted:
(1) 4 user accounts remained active after the users
were no longer employed by the State.
(2) 8 user accounts remained active after the users
had not logged on in more than 60 days, indicating
that access was not required for the users' regular
job functions.
(3) 1 administrative account could be accessed by
multiple users and was used to perform
nonadministrative level job functions.
(4) 1 monitoring tool did not require multifactor
authentication and did not enforce an adequate
password policy.
RECOMMENDATION

We recommend that DTMB monitor all high risk network security
events and properly secure access to network monitoring tools to
help protect against threats and improve the security of the
network.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
DTMB agrees with this recommendation. DTMB performs event
correlation monitoring, which is a sophisticated level of
monitoring. DTMB's Security Information and Event Management
(SIEM) system aggregates and consolidates information from
1,800 different log sources to identify, correlate, and analyze
security events. The State's SIEM allows for an effective
approach to analyze security events against these different log
sources. This approach allows the State to automatically support
incident handling by centralized initiation of these security events.
DTMB also subscribes to services provided by the State's Internet
Service Providers to monitor denial-of-services events. If a
denial-of-service event happens, DTMB is notified of the event
and takes appropriate action. DTMB correlates information from
various sources to determine if a security event has occurred.
DTMB continually refines the process to identify the security risks
and events to be monitored.
During the course of the audit, DTMB executed many user access
corrections on the spot. DTMB has processes in place to control
administrator access to monitoring tools and will continue to
improve documentation of the process.
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FINDING #13
Monitoring process
for unauthorized
wireless access points
needs to be fully
implemented.

DTMB did not fully implement an effective monitoring process to
ensure that the State's IT network is protected against the threats
presented by unauthorized wireless access points.
NIST Special Publication 800-153 recommends that organizations
monitor for unauthorized wireless access points which could
disrupt wireless LAN operations through denial-of-service attacks,
resulting in legitimate clients being unable to access SOM
wireless LAN resources. In addition, malicious third parties could
attempt to capture sensitive information from clients that connect
to an unauthorized wireless access point. Organizations should
utilize automated detection tools and implement monitoring
processes to investigate unauthorized wireless access points in
their wireless air space to minimize these risks.
Although DTMB purchased an enterprise solution to identify and
investigate unauthorized wireless access points, it did not formally
assign responsibility for monitoring those access points. While
event logs are continuously generated, DTMB does not regularly
monitor the logs to detect and investigate unauthorized wireless
access points. For the month of May 2017, approximately 79,000
log entries were generated from DTMB's enterprise solution.

RECOMMENDATION

We recommend that DTMB fully implement an effective
monitoring process to ensure that the State's IT network is
protected against the threats presented by unauthorized wireless
access points.

AGENCY
PRELIMINARY
RESPONSE

DTMB provided us with the following response:
DTMB agrees with this recommendation. DTMB configures and
manages all of its wireless access points to require network
authentication by only authorized devices before connecting them
to the SOM network. DTMB monitors the wireless network, and
detects thousands of requests from unauthorized devices which
are summarily denied.
Improving the issues noted in Finding #2 will prevent rogue
access point risks.
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CYBER SECURITY AWARENESS PROGRAMS
BACKGROUND

Cyber security is the practice of defending an organization's
network, computers, and data from unauthorized access,
attack, or damage by implementing secure processes and
technologies. Weaknesses in an organization's cyber security
can lead to disruption of critical business processes,
degradation of business performance, increase in security
costs related to remediation, and breach of confidential or
sensitive data. Cyber security threats include but are not
limited to phishing*, malware, viruses, zero-day exploits, and
social engineering.
Within DTMB, MCS is responsible for increasing levels of
security awareness, providing security and technology related
training opportunities, and sponsoring enterprise-wide security
education events.

AUDIT OBJECTIVE

To assess the effectiveness of DTMB's cyber security
awareness programs.

CONCLUSION

Moderately effective.

FACTORS
IMPACTING
CONCLUSION



Survey responses of 4,459 State executive branch
employees generally indicated a sufficient level of
awareness of cyber security threats and an understanding
of the State's security practices.



One reportable condition related to continuing necessary
cyber security awareness training (Finding #14).

* See glossary at end of report for definition.
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FINDING #14
Security awareness
training program
should continue.

DTMB should continue its cyber security awareness training
program to help ensure that information system users maintain a
secure environment and respond to cyber security threats
appropriately.
Cyber security awareness training is a formal process for
educating users about security and IT policies and procedures.
DTMB Technical Standard 1340.00.030.01 requires that security
awareness training be provided to information system users. The
Standard also requires that an evaluation of the effectiveness of
this training be performed on a yearly basis.
DTMB contracted with a vendor to develop the State's cyber
security awareness training program, which consisted of 24
interactive lessons delivered every two months. Our review of the
training program disclosed that DTMB did not:
a. Formally assess the effectiveness of its cyber security
awareness training.
According to NIST, evaluating effectiveness is a vital step
in ensuring that training is cost effective and satisfies the
organizational needs. Evaluating the effectiveness of
training should include activities such as:


Identifying how useful the participants found the
training.



Determining if participants improved their cyber
security knowledge and skills.



Assessing the extent of which participants changed
their behavior.



Assessing the measurable benefits achieved as a
result of the training.

DTMB should consider performing the following activities
to assess the effectiveness of its cyber security awareness
training:


Conduct phishing exercises to measure the
success of lessons related to phishing.



Evaluate how the training impacts the number and
type of cyber incidents occurring.



Test the participants' knowledge of the training
topics and evaluate the results in order to assess
delivery of the content.

DTMB informed us that, after the lesson on the topic of
phishing, it noticed an increase in the number of security
incidents reported to its security tips mailbox. However, a
formal evaluation would help DTMB assess the awareness
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of each user, make any necessary changes to the training,
and more effectively manage the State's cyber security
risk.
b. Ensure satisfactory participation rates in the cyber security
awareness training.
DTMB set a goal of 85% employee participation in the
training program. We noted that an average of 68% of
State employees participated in each of the 24 training
lessons, as follows:
Number of
Employees
Completing
Lesson

Number of
Employees
Enrolled in
Training Program

Percentage of
Employees
Completing
Lesson

Intro to Security Awareness
Office Security
Computer Security
Passwords
Email Security
Web Security
Phishing
Information Protection
Mobile Security
Social Networking
Public WiFi
Incident Reporting
Safe Disposal
Travel Security
Social Engineering
Privacy
Working Remotely
Data Loss Prevention
Phishing
Social Engineering
Insider Threat
Information Protection
Internet of Things
Cloud Security

44,468
44,171
43,980
43,711
43,385
42,867
42,531
42,069
41,669
41,215
40,601
39,700
40,224
39,574
39,129
38,276
37,111
34,477
42,907
42,103
41,395
40,038
38,518
30,261

60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,212
60,210
60,210
60,207
60,202
59,405
58,754
58,331
57,704
57,235
56,407

74%
73%
73%
73%
72%
71%
71%
70%
69%
68%
67%
66%
67%
66%
65%
64%
62%
57%
72%
72%
71%
69%
67%
54%

Average

40,599

59,651

68%

Title of Lesson

DTMB informed us that its contract with the vendor
prevented some employees who hired after the program
started from accessing historical lessons, which impacted
the participation rates. DTMB also informed us that it
highly encouraged all State executive branch departments
to participate in the training and that some made a
decision not to require the training for all of its employees.
It is vital to the State's network security that employees
participate in a complete cyber security awareness training
program to fully understand cyber security threats and
learn how to protect confidential information, including the
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consequences of their actions. DTMB has authority to
enforce participation in the training through Executive
Order No. 2009-55, which requires DTMB to identify and
implement security best practices and standards
throughout State government and develop and implement
processes to replicate IT best practices and standards
throughout the executive branch. However, DTMB did not
use its executive authority to enforce participation in the
training.
To further evaluate the effectiveness of DTMB's cyber security
awareness training program, we conducted a phishing exercise
on a random sample of 5,000 State employees from 18 executive
branch departments and the Executive Office. A phishing attack
is a cyber security threat used to deceive an e-mail recipient by
posing as a legitimate entity. Our exercise involved sending an
e-mail to employees requesting them to click on a link and enter
their credentials. The following table summarizes the results of
the exercise:
Number of
Employees

Percentage of
Employees

Opened the e-mail

1,619

32%

Clicked the link
within the e-mail

1,238

25%

945

19%

Entered credentials

There are many potential threats of phishing attacks. According
to the SANS Institute, the potential consequences from being
phished include identify theft, unauthorized use of accounts,
stolen information, and damage to credibility, all which may take
years for an organization to fully recover. DTMB informed us that
the e-mail from our exercise was reported to its security tips
mailbox multiple times and that other controls are in place which
may limit the effectiveness of these types of attacks.
RECOMMENDATIONS

We recommend that DTMB continue its cyber security awareness
training program to help ensure that information system users
maintain a secure environment and respond to cyber security
threats appropriately.
We also recommend that DTMB take steps to ensure that all
information system users participate in its cyber security
awareness training program.

AGENCY
PRELIMINARY
RESPONSE
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DTMB provided us with the following response:
DTMB agrees with the recommendations. DTMB continually
improves its security awareness and training program. In August
2017, DTMB implemented Version 2.0 of its cyber security
awareness training program. It includes a mechanism to assess
the effectiveness of the program.
45

DTMB will continue to evaluate user participation in its security
awareness program and begin to tie users' continued access to
the network to their trends in participation in the program.
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DESCRIPTION
Network security refers to any activity designed to protect the
availability, confidentiality, and integrity of a network and data.
It includes the implementation of hardware and software
technologies to help secure the network. Cyber security is the
practice of defending an organization's network, computers,
and data from unauthorized access, attack, or damage by
implementing secure processes and technologies.
Within DTMB, network and cyber security are primarily the
responsibility of NTSD, MCS, Design & Delivery, and Technical
Services:
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NTSD's mission is to provide highly efficient and costeffective managed network services to all SOM
agencies and their clients. Some of NTSD's primary
responsibilities include design, configuration, and
maintenance of network devices such as routers,
switches, and firewalls.



MCS is responsible for providing oversight, cyber
security awareness training, and enforcement of
enterprise-wide network security. MCS also manages
some of the tools used to monitor network security with
the goal of eliminating or reducing cyber security
threats.



Design & Delivery, in conjunction with MCS, manages
the State's SMTP gateway. Responsibilities of
managing the gateway include monitoring inbound
e-mail and blocking potential malicious attacks before
they reach a State employee's mailbox.



Technical Services manages the State's private cloud
service, NGDI, including design, configuration, and
maintenance of network devices specific to that
environment.
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AUDIT SCOPE, METHODOLOGY, AND OTHER INFORMATION
AUDIT SCOPE

To examine the IT records of the State's network and cyber
security. We conducted this performance audit* in accordance
with generally accepted government auditing standards. Those
standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis
for our findings and conclusions based on our audit objectives.
We believe that the evidence obtained provides a reasonable
basis for our findings and conclusions based on our audit
objectives.
Our audit scope did not include physical location inventory
controls over network devices, which were included in the scope
of our performance audit of Physical Security and
Environmental Controls Over Information Technology
Resources issued in December 2015.

PERIOD

Our audit procedures, which included a preliminary survey,
audit fieldwork, report preparation, analysis of agency
responses, and quality assurance, generally covered
October 1, 2014 through September 30, 2017.

METHODOLOGY

We conducted a preliminary survey to gain an understanding of
the State's network and cyber security to formulate a basis for
defining our audit objectives, scope, and methodology. During
our preliminary survey, we:

OBJECTIVE #1



Interviewed management and staff responsible for
administering network and cyber security.



Reviewed DTMB policies, standards, and procedures for
configuring and securing the State's network.



Obtained an understanding of the areas responsible for
network and cyber security within DTMB.



Obtained an understanding of network monitoring tools.

To assess the sufficiency of DTMB's efforts to design and
administer a secure IT network.
To accomplish this objective, we:


Compared established policies, standards, and
procedures governing network administration and design
with industry best practices.

* See glossary at end of report for definition.
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Reviewed training records for staff with security roles
and responsibilities.



Reviewed the Orion operational inventory for
completeness.



Assessed lifecycle status of 3,876 network devices in
operation.



Evaluated network diagrams for conformity with the
device inventory and compliance with industry best
practices.



Reviewed network segmentation and design for
compliance with industry best practices.



Evaluated availability metrics for the network.



Assessed DTMB's network device access control and
network discovery processes.

Our testing population generally consisted of State-owned
routers, switches, and firewalls.
OBJECTIVE #2

To assess the effectiveness of DTMB's security and access
controls over the State's IT network.
To accomplish this objective, we:


Tested configuration settings for a random sample of 45
network devices for compliance with DTMB standards
and vendor hardening guides.



Reviewed access controls for a random sample of 45
network devices.



Assessed the network device update management
process.



Evaluated a random sample of 14 firewall rulesets and
48 corresponding rules for compliance with DTMB
standards and industry best practices related to
configuration, monitoring, testing, and change
management processes.

Our testing population for this objective consisted of 3,126
network devices, generally consisting of State-owned routers,
switches, and firewalls. This population was limited to devices
still supported by the vendor and, as a result, excluded end-oflife devices reviewed under Objective #1.
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OBJECTIVE #3

To assess the sufficiency of DTMB's efforts to monitor the
security of the State's IT network.
To accomplish this objective, we:

OBJECTIVE #4



Reviewed DTMB's processes for monitoring security
events and controlling access to monitoring tools.



Evaluated network risk assessments, penetration tests,
and vulnerability scan and remediation efforts.



Assessed processes for monitoring unauthorized
wireless access points.

To assess the effectiveness of DTMB's cyber security
awareness programs.
To accomplish this objective, we:

CONCLUSIONS



Surveyed 12,500 State executive branch employees and
evaluated the 4,459 responses received to assess the
level of awareness of cyber security threats and the
understanding of the State's security practices.



Reviewed the participation rates and effectiveness of
DTMB's cyber security awareness training program.



Performed a phishing exercise on a random sample of
5,000 State executive branch employees.

We base our conclusions on our audit efforts and any resulting
material conditions or reportable conditions.
When selecting activities or programs for audit, we direct our
efforts based on risk and opportunities to improve State
government operations. Consequently, we prepare our
performance audit reports on an exception basis.

CONFIDENTIAL
AND SENSITIVE
INFORMATION

Because of the confidentiality of network device configurations,
diagrams, and other data, we summarized portions of our
testing results for presentation in the report and provided the
underlying details to DTMB management.

AGENCY
RESPONSES

Our audit report contains 14 findings and 15 corresponding
recommendations. DTMB's preliminary response indicates that
it agrees with 12 of the recommendations and partially agrees
with 3 of the recommendations.
The agency preliminary response that follows each
recommendation in our report was taken from the agency's
written comments and oral discussion at the end of our
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fieldwork. Section 18.1462 of the Michigan Compiled Laws and
the State of Michigan Financial Management Guide (Part VII,
Chapter 4, Section 100) require an audited agency to develop a
plan to comply with the recommendations and to submit it within
60 days after release of the audit report to the Office of Internal
Audit Services, State Budget Office. Within 30 days of receipt,
the Office of Internal Audit Services is required to review the
plan and either accept the plan as final or contact the agency to
take additional steps to finalize the plan.
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GLOSSARY OF ABBREVIATIONS AND TERMS
access controls

Controls that protect data from unauthorized modification, loss, or
disclosure by restricting access and detecting inappropriate access
attempts.

baseline configuration

A documented set of specifications for an information system, or a
configuration item within a system, that has been formally reviewed
and agreed on at a given point in time, and which can be changed
only through change control procedures.

CIO

chief information officer.

configuration

The set of parameters that can be changed within hardware,
software, or firmware that affect the security posture and/or
functionality of the information system.

configuration checklist

Common secure configurations (also referred to as security
configuration checklists, lockdown and hardening guides, security
reference guides, and security technical implementation guides)
provide recognized, standardized, and established benchmarks
that stipulate secure configuration settings for specific IT
platforms/products and instructions for configuring those
information system components to meet operational requirements.

configuration management

The control and documentation of changes made to a system's
hardware, software, and documentation throughout the
development and operational life of the system.

Control Objectives for
Information and Related
Technology (COBIT)

A framework, control objectives, and audit guidelines published by
the IT Governance Institute as a generally applicable and accepted
standard for good practices for controls over IT.

DTMB

Department of Technology, Management, and Budget.

EA

Enterprise Architecture.

effectiveness

Success in achieving mission and goals.

event

Any observable occurrence in an information system.

firewall

Hardware and software components that protect one set of system
resources (e.g., computers or networks) from attack by outside
network users (e.g., Internet users) by blocking and checking all
incoming network traffic. Firewalls permit authorized users to
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access and transmit privileged information and deny access to
unauthorized users.
internal control

The organization, policies, and procedures adopted by
management and other personnel to provide reasonable
assurance that operations, including the use of resources, are
effective and efficient; financial reporting and other reports for
internal and external use are reliable; and laws and regulations are
followed. Internal control also includes the safeguarding of assets
against unauthorized acquisition, use, or disposition.

IP

Internet Protocol.

IT

information technology.

LAN

local area network.

material condition

A matter that, in the auditor's judgment, is more severe than a
reportable condition and could impair the ability of management to
operate a program in an effective and efficient manner and/or
could adversely affect the judgment of an interested person
concerning the effectiveness and efficiency of the program.

MCS

Michigan Cyber Security.

NAC

network access control.

National Institute of
Standards and Technology
(NIST)

An agency of the Technology Administration, U.S. Department of
Commerce. NIST's Computer Security Division develops
standards, security metrics, and minimum security requirements for
federal programs.

NGDI

Next Generation Digital Infrastructure.

NTSD

Network and Telecommunication Services Division.

performance audit

An audit that provides findings or conclusions based on an
evaluation of sufficient, appropriate evidence against criteria.
Performance audits provide objective analysis to assist
management and those charged with governance and oversight in
using the information to improve program performance and
operations, reduce costs, facilitate decision-making by parties with
responsibility to oversee or initiate corrective action, and contribute
to public accountability.
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phishing

Attacks perpetrated by criminals who send deceptive e-mails to
lure someone into visiting a fraudulent Web site or downloading
malicious software to steal sensitive information, such as credit
card numbers, account information, and passwords.

reportable condition

A matter that, in the auditor's judgment, is less severe than a
material condition and falls within any of the following categories:
an opportunity for improvement within the context of the audit
objectives; a deficiency in internal control that is significant within
the context of the audit objectives; all instances of fraud; illegal
acts unless they are inconsequential within the context of the audit
objectives; significant violations of provisions of contracts or grant
agreements; and significant abuse that has occurred or is likely to
have occurred.

risk assessment

The process of identifying risks to entity operations (including
mission, functions, image, or reputation), entity assets, or persons
by determining the probability of occurrence, the resulting impact,
and additional security controls that would mitigate this impact.
Risk assessment is part of risk management, synonymous with risk
analysis, and incorporates threat and vulnerability analyses.

SANS Institute

A research and education organization that develops, maintains,
and makes available at no cost research documents about various
aspects of information security. The SANS Institute also offers
computer security training and certification.

security

Safeguarding an entity's data from unauthorized access or
modification to ensure its availability, confidentiality, and integrity.

SMTP

Simple Mail Transfer Protocol.

SOM

State of Michigan.

threat

Any circumstance or event with the potential to cause adverse
impact through an information system via unauthorized access,
destruction, disclosure, modification of information, and/or denial of
service.

vulnerability

Weakness in an information system that could be exploited or
triggered by a threat. Examples include injection vulnerabilities,
buffer overflows, or privilege escalation.

Michigan Office of the Auditor General
071-0518-17

54

This Page Left Intentionally Blank

Report Fraud/Waste/Abuse
Online: audgen.michigan.gov/report-fraud
Hotline: (517) 334-8060, Ext. 1650

AGENCY RESPONSES AND
CORRECTIVE ACTION PLANS

Signature Redacted

DTMB’s Status Update for Material OAG Network and CyberSecurity audit findings
(January 2020):

Finding 1:
Updated response (1/30/20):
As reported in DTMB’s Agency Response to Recommendations (December 2018): DTMB
partially agreed with the recommendation and remediated the parts DTMB agreed with in
September 2018 by developing and formalizing internal processes. DTMB is in the process of
operationalizing the internal standards and procedures DTMB developed and formalized, to
ensure the resulting processes are operating as intended.

Finding 2:
Updated response (1/30/20):
DTMB continues to implement an enterprise Network Access Control (NAC) solution. Currently,
there are 606 Sites in NAC Learning Mode, supporting 48,853 Users. Additionally, 1,800
network switches have been updated through either hardware or software upgrades. DTMB
expects all State sites to be in Learning Mode by 4/30/20.
DTMB continues to develop governance and organizations to provide ongoing support to users
and administrators of the Network Access Control system. DTMB continues to categorize the
range of devices connecting to the SOM network.
To help plan and prepare for statewide implementation, DTMB has implemented Enforcement
Mode in 5 Sites. DTMB will begin statewide implementation of Enforcement Mode beginning
the first quarter of calendar year 2021.

Finding 3:
Updated response (1/30/20):
As reported in DTMB’s Agency Response to Recommendations (December 2018): DTMB
agreed with the recommendation and developed and formalized internal processes in June
2018. DTMB is in the process of operationalizing the internal standards and procedures DTMB
developed and formalized, to ensure the processes are operating as intended.

Finding 8 –
Updated response (1/30/20):
As reported in DTMB’s Agency Response to Recommendations (December 2018): DTMB
agreed with the recommendation and automated the request, change management, and
approval process of firewall rules; this capability has been in operation since January 2018. In
addition, this process includes ensuring relevant comments are contained within firewall
rulesets. DTMB is in the early stages of implementing a tool to automate analysis of firewall
rulesets, confirm logical continuity of rulesets, and ensure rulesets match up with intended SOM
security policies.
As previously noted in DTMB’s Agency Response to Recommendations, DTMB continues to
migrate systems to new virtual server environments and concluded reviewing older existing
firewall rules would not be of significant benefit, given the costs of performing the review. New
firewall rules will be created for these systems as the systems migrate to new virtual server
environments.

Finding 11:
Updated response (1/30/20):
11a (Risk Assessment)–
DTMB continues implementing the State’s Security Accreditation Program
(MISAP) which the State began implementing in 2017. As part of MiSAP Agency
business and data owners, security and privacy officials, and MCS
representatives ensure documented system security plans (SSPs) are in place
for SOM applications and infrastructure.
DTMB has developed a prioritization for completing SSPs for State Agency
applications and related infrastructure. The prioritization is based on the
criticality level of the State Agency applications. In addition, all new systems and
systems with a significant change are completing SSPs and obtaining an ATO.
As part of the MISAP process, State agencies are required to assess the
necessary security controls, including authentication, in accordance with the data
classification and compliance frameworks for Agency applications. The security
assessment is approved by the State’s Chief Security Officer and the Agency
Authorizing Official.
Currently, the State has identified approximately 800 to 900 applications to
complete SSPs including network and infrastructure, of which 164 have received
an ATO.

11b (Vulnerability Management) –
As part of DTMB’s Enterprise Vulnerability Management project, DTMB is
transitioning the scanning of network devices to Michigan CyberSecurity. This
transition is expected to be completed by August 2020. DTMB’s Network
management teams will continue to be responsible for remediating vulnerabilities
identified on SOM network devices. As previously reported in DTMB’s Agency
Response to Recommendations, DTMB developed an internal network
vulnerability remediation procedure (May 2018) to guide the processes the
Network management teams will use when remediating identified vulnerabilities.
11c (Penetration testing) –
As reported in DTMB’s Agency Response to Recommendations (December
2019), with minor updates to reflect the expansion of the newer control
processes:
DTMB CyberSecurity already has penetration testing services available for use
as needed. Each year since its implementation in 2016, DTMB and Agencies
have been using the contract to test and remediate information systems.
Additionally, DTMB updated SUITE with cyber security check points including
specific security testing which includes scanning of application code, identifying
the application vulnerabilities and mitigating prioritized vulnerabilities. The
summary application and infrastructure scan results are now stored within the
Governance, Risk, and Control Platform for those applications going thru the
MiSAP process.

E-MAIL TO STATE
DEPARTMENT DIRECTORS FROM THE
DTMB DIRECTOR

From: DeVries, David (DTMB) <DevriesD@michigan.gov>
Sent: Thursday, March 22, 2018 11:02 AM
To: DTMB-ECL-DIR <DTMB-ECL-DIR@michigan.gov>
Cc: De Castilhos, Denys (AG) <DeCastilhosD@michigan.gov>; Merricle, Jennifer (DEQ)
<MerricleJ@michigan.gov>; Vreibel, Nancy (DHHS) <VreibelN@michigan.gov>; Wright, Penny (DIFS)
<WrightP@michigan.gov>; Apostol, Christine (DMVA) <apostolc@michigan.gov>; Hoffman, Mark (DNR)
<HoffmanM@michigan.gov>; Pohl, Allan (LARA) <pohla1@michigan.gov>; Fedorchuk, Matthew (MCSC)
<fedorchukm@michigan.gov>; Tyszkiewicz, Maria (MDARD) <TyszkiewiczM@michigan.gov>; Guerrant, Kyle
(MDE) <GuerrantK@michigan.gov>; Sherry, Jeri Ann (MDOC) <SherryJ@michigan.gov>; Jarois, Rose (MDOS)
<JaroisR@michigan.gov>; Mester, Laura (MDOT) <mesterl@michigan.gov>; Tilak Mohan (MEDC)
<mohant1@michigan.org>; Simon, Robert (MGCB) <SimonR@michigan.gov>; Tiedt, Paula (MSL)
<tiedtp@michigan.gov>; Sible, Shawn (MSP) <SibleS@michigan.gov>; Schmittdiel, Cheryl (OSE)
<schmittdielc@michigan.gov>; Jen, Kyle (DTMB) <JenK1@michigan.gov>; McBrien, Heather (TIA)
<McBrienH@michigan.gov>; Durfee, Sally (TREASURY) <DurfeeS1@michigan.gov>; Engelman, Mary (MDCR)
<EngelmanM@michigan.gov>; Beachnau, Linda (MSHDA) <BeachnauL@michigan.gov>
Subject: Message to Directors regarding Network Security
Directors,
Last week Friday, the Auditor General released the an audit entitled Network and Cyber Security Audit. As with
many audit reports, the media chooses certain findings to report that don’t accurately portray the full picture. I
felt it was necessary to clarify a few items that were included in the various media outlets.
First and foremost, the data held within the state government network is safe and secure due to the multi-layers
of protection in our security ecosystem, and the hard work and investments put into this over the past couple of
years. Our systems and applications are also protected through multiple layers of security. We remain diligent
and continue to evolve as the threat evolves.
Secondly, as we have discussed before, the single biggest security threat in gaining access to our data or systems
are phishing attempts – both from a social engineering methods and from email or electronic means. These are
occurring more frequently and some are very sophisticated. There is no silver bullet to detect, isolate, and
defeat these. We rely on training and reminders to the work force as the primary focus, coupled with security
measures in layers to do the detect, isolate and defeat. Last fall, we conducted a state wide phishing exercise
and provided those results back to each of the agency directors. Our results were below the national business
average for similar tests (e.g. below being better), but we will continue to educate and improve on this. We will
continue to do a state wide phishing exercise on a periodic basis.
The auditor general did a thorough job of reviewing our complex network environment. The recommendations
they made reflect known best business practices, many of which we have already began to implement and or
completed. This audit provides us with a good roadmap for prioritizing future technology infrastructure
investments and security upgrades. At our quarterly Agency Partnership Meetings, I will continue to provide
you the updates we are making, and specifically those that are effecting your agency.
One of our top priorities remains the security of all the data entrusted to state government. Please don’t
hesitate to reach out to me with any questions or concerns.
Vr,
Dave

David DeVries

DTMB Director & CIO
O: 517-241-5548

LEGISLATIVE TESTIMONY SUMMARY

Legislative Testimony Summary

We submitted, via the United Postal Service (UPS), 6 thumb drives containing testimony by the Office of the
Auditor General before the Michigan House of Representatives Oversight Committee which took place on
April 12, 2018. Below are the highlights from the testimony.
April 12, 2018 - Testimony by the Office of the Auditor General
File Name: OVER-041218.mp4
3:32 – Hearing is called to order
4:10 – 54:54 OAG testimony
Testimony Highlights:
4:20 – 7:40

Auditor General provides an overview of the audit and the importance of network and
cyber security controls.

7:49 – 7:54

Committee Chairman thanks the Auditor General for attending the meeting and the team
for doing a great job.

8:31 – 9:00

Committee member comments that the audit team did a phenomenal job identifying the
exceptions and asks about the qualifications of the audit team. The Auditor General
commends the IT auditors and explains their background and training.

10:11 – 10:28

Committee Chairman introduces members of the audit team.

10:29 – 14:02

Audit Division Administrator provides an overview of the network components included in
the audit scope, the standards used as criteria, and the audit period.

14:18 – 50:42

Audit Supervisor discusses, in detail, the 5 material and 9 reportable conditions and
answers numerous questions from the Committee.

50:42 – 53:31

Auditor General responds to a Committee member question about the safety of the State's
systems.

54:20 – 54:44

Committee Chairman comments that, as always, the Office of the Auditor General did a
fantastic job and appreciates what the auditors do. Chairman tells the audit supervisor that
he would "I would be comfortable standing next to Mr. Edwards (the audit supervisor) in a
foxhole."

54:48 – 54:54

Committee Chairman thanks the Auditor General for his hard work.

57:09 – 59:20

Department Director testifies and says he is thankful for the audit.
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Audit Slams DTMB For Lax Security On Computer Systems
Auditors found the Department of Technology, Management and Budget is not doing enough to ensure security of state
computer networks, a scathing report from Auditor General Doug Ringler said.
Among the more serious findings, the performance audit, covering October 1, 2014, through September 30, 2017, the
department was not ensuring system updates were being installed, and it was not properly controlling access to the network
and to its configuration settings.
Senate Minority Leader Jim Ananich (D-Flint), in a statement, said the failures found by auditors showed a trend for the
administration.
"Governor Snyder was the CEO of a tech company and the DTMB is run by a cybersecurity expert - there is just no excuse
for why Michigan's top officials have failed to protect our state from hackers," Mr. Ananich said.
Failing to install some system updates had left state network devices vulnerable, the report said. Based on security
advisories for the operating systems on about 44 percent of the state's network devices, auditors said DTMB had not
addressed 10 of the 28 vulnerabilities the system vendors had declared medium or high severity.
DTMB officials said they would have a formal process for reviewing security vulnerabilities and updating devices sometime
this month.
Auditors also cited DTMB for not testing the effectiveness of the training. In a test conducted by auditors, 32 percent of the
5,000 state workers sent a phishing email opened it, 25 percent clicked the link in it and 19 percent provided credentials.
DTMB said it had implemented a new training program in August 2017 and was going to tie user access to the network to
their participation in the program.
The department had also not implemented risk management practices on the network, auditors said. Of 45 sample devices,
auditors said the department had not conducted any authenticated vulnerability scans and conducted unauthenticated scans
on only 39. Auditors said DTMB told them the state's vulnerability management tool could not conduct authenticated scans
and that not all devices were subject to unauthenticated scans, though auditors said state policy required those scans.
Where vulnerabilities were found, auditors said they were not being addressed in the required time. Of six devices that had
been scanned, 13 of 19 high severity vulnerabilities had not been addressed and 5 of the 6 addressed took more than the
allowed 30 days. Auditors issued similar findings for medium severity vulnerabilities.
DTMB agreed and said it began in October 2017 implementing a risk management framework adopted from federal
government standards. It said it does perform monthly vulnerability scans on border protection and core devices, which it
said stop most potential attacks.

https://www.gongwer.com/programming/news.cfm?Article_ID=570520101

1/2

1/31/2020

Gongwer News Service - Michigan

Auditors also cited the department for not having checklists for system configurations to ensure they were using industry
best practices for securing devices. Nor did it have a formal policy for reviewing and updating those configurations.
DTMB agreed on the need for a formal policy and said it would be in place by April. It said it had addressed 96 percent of
the exceptions from industry best practices at the time the report was completed.
But DTMB officials disagreed that the finding rose to the level of material. They argued they had effective management
controls, just not some of the written policies auditors wanted.
Auditors said the state did not have a network access control that would prevent unauthorized devices from connecting to
the network. They said as of June 2017, DTMB did not have a process to allow officials to determine whether the 87,000
internet protocol addresses in use on the network represented authorized devices listed in the state's inventory.
DTMB officials said they were piloting a single network access control, but said lack of a single system did not mean no
system. The network requires authentication for access and multifactor authentication for access to administrative accounts,
the said. It also uses firewalls and intrusion detection and prevention systems to control access to certain areas and to
defend against hacking and malware infections.
As to the firewalls, auditors said DTMB was not regularly reviewing or testing firewall rules to be sure they were needed and
were working as intended. It also did not ensure that all rules complied with departmental or industry best practices
standards.
DTMB officials agreed with the finding and said they were working to improve documentation and approval of new rules and
were looking for additional opportunities for automated control of firewall rules. They also said as they make updates to the
network, older firewall rules are being decommissioned.
Though only a reportable finding, auditors said DTMB needs to expand the reach of its cyber security awareness training.
DTMB had a goal of 85 percent participation in its 24 courses, but auditors found only 68 percent. Officials said the contract
with the training vendor had prevented some new hires from accessing past lessons and they had determined some
employees were not required to take the training.
MIWATERS: A performance audit of the MiWaters online permitting system found that system also fell short in
vulnerability scans and access controls. DTMB and the Department of Environmental Quality, which jointly oversee the
system, said they would work on system improvements.

Copyright 2020 Gongwer News Service, Inc. All Rights Reserved | Terms of Service | Privacy Policy
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LANSING, Mich. (AP) — Michigan auditors who conducted a fake “phishing” attack on 5,000
randomly selected state employees said Friday that nearly one-third opened the email, a quarter
clicked on the link and almost one-fifth entered their user ID and password.
The covert operation was done as part of an audit that uncovered weaknesses in the state
government’s computer network, including that not all workers are required to participate in
cybersecurity awareness training. Phishing schemes — in which hackers try to deceive email
recipients by posing as legitimate entities — can lead to identity theft and other problems.
The topic of the email was about an expired password, said Kelly Miller, state relations officer
for Michigan’s Office of the Auditor General.
Phishing was how Russian-linked players stole the emails of Hillary Clinton’s presidential
campaign chairman John Podesta.
Auditors made 14 findings, including five that are “material” — the most serious. They range
from inadequate management of firewalls to insufficient processes to confirm if only authorized
devices are connected to the network.
“Unauthorized devices may not meet the state’s requirements, increasing the risk of
compromise or infection of the network,” the audit said.
The Department of Technology, Management and Budget agreed with many of the findings
while partially concurring with some. It said the auditors’ phishing email was reported to a
“security tips” mailbox multiple times and there are other controls that may limit the
effectiveness of such attacks.
The agency added that it is formalizing a standard that adopts industry best practices for secure
configurations, estimating it will be done in April.
“The data held within the state government network is safe and secure due to the many layers of
protection in our security ecosystem,” said spokesman Caleb Buhs, who said the state has
already begun implementing many of the auditors’ recommendations. “This audit provides us
with a good roadmap for prioritizing future technology infrastructure investments.”
The audit, which covered a three-year period between 2014 and 2017, said the state did not fully
establish and implement an effective process for managing updates to network devices’
operating systems. Ten high- or medium-severity vulnerabilities were identified.

Overall, Auditor General Doug Ringler deemed state’s efforts to design, administer and monitor
a secure IT network as “moderately sufficient.”
A Democratic critic of Gov. Rick Snyder’s administration, Senate Minority Leader Jim Ananich
of Flint, said “there is just no excuse for why Michigan’s top officials have failed to protect our
state from hackers.”
___
Online:
Audit: http://bit.ly/2IwhmAe
___
Follow David Eggert on Twitter at https://twitter.com/DavidEggert00 . His work can be found
at https://apnews.com/search/David%20Eggert

Source: https://apnews.com/b05a9a6404a34fb483225bc0a805718b

Audit: State of Michigan computer
systems are vulnerable to attack
Paul Egan, Detroit Free Press Published 10:28 a.m. ET March 16, 2018 | Updated 10:50 a.m. ET March 16, 2018
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LANSING — Michigan’s auditor general says the State of Michigan’s computer systems are
vulnerable to attack because of weaknesses in the state’s cyber security systems.
The highly critical audit comes amid heightened concerns about hacking of government systems,
including election systems, by Russia and others and as Gov. Rick Snyder has tried to position
Michigan government as a leader in the cyber security field.
The report made no specific findings about state election systems or any other specific systems,
instead addressing vulnerabilities across all departments, where the computer network and devices
are the responsibility of the Department of Technology, Management and Budget.

Though DTMB handles computer security for the Michigan Secretary of State, which oversees
election, it does not handle security for actual voting and tabulating systems, which are operated by
local governments.
The agency "had not fully established and implemented configuration management controls to
ensure that the State's network devices are securely configured," said the report released early
Thursday by Auditor General Doug Ringler.
"Configuration management controls directly impact DTMB's ability to protect the State's network
from threats and vulnerabilities."
The state agreed or partially agreed with most of the auditor's findings, but disagreed with how
serious some of the findings are, insisting it has strong measures in place to protect the state's
computer system from outside attacks.
"The data held within the state government network is safe and secure due to the many layers of
protection in our security ecosystem," said Caleb Buhs, a spokesman for DTMB.
"The recommendations that they made reflect best business practices, many of which we have
already began to implement. This audit provides us with a good roadmap for prioritizing future
technology infrastructure investments."
The report found that DTMB failed to:
•

Formally adopt industry best practices for securing network devices. Instead, the agency told the
auditor it used vendor-recommended settings and internal experts to create "configuration
checklists" for securing network devices.

•

Configure device operating systems in accordance with best practices. The auditor reviewed 45
devices in the state network and found that 100% of them had deviations from vendor guidelines and
DTMB standards. The auditor found between six and 26 deviations on each device. "The
configuration of an information system and its components has a direct impact on the security
posture of the system," the auditor said.

•

Adequately raise cyber security awareness among state employees. The auditor conducted a
"phishing exercise" -- similar to ones used by hackers to gain unauthorized access to computer
systems -- on 5,000 state employees. The test involved an email requesting employees to click on a
link and enter their credentials. Of the employees tested, 32% opened the e-mail, 25% clicked the
link, and 19% entered their credentials, the auditor found. "The potential consequences from being
phished include identify theft, unauthorized use of accounts, stolen information, and damage to
credibility, all of which may take years for an organization to recover," the report said.

•

Conduct a "risk assessment" of the network, which the auditor says should be conducted at least
annually. The auditor reviewed 45 state devices and found that the agency had not conducted
vulnerability scans, which are supposed to be completed every 30 days, on any of them.

•

Ensure that only authorized devices access the state's information technology network. As of June
2017, about 87,000 different IP addresses were connected to the state's system, but "DTMB did not
implement sufficient processes to determine if each of the connected IP addresses represented
authorized devices."

•

Implement an effective system for managing updates to device operating systems. The auditor said
it reviewed vendor-issued security advisories for four operating systems that are running on 1,361 of
the state's 3, 126 network devices. The auditor looked at 28 vulnerabilities the vendor had classified
as medium or high risk and found that the state had not remediated 10, or 36%, of them. Also, state
devices use about 140 different operating system versions, "which can increase the complexity of
managing updates and reviewing these security advisories," the report said.

•

Make sure that only devices still supported by vendors are operating in the state's IT system. The
auditor reviewed hardware and software information for 3.876 network devices and found 745, or
19%, of the devices were no longer supported by the vendor and 190, or 5% were running operating
systems that were no longer vendor-supported. "Unsupported network devices become obsolete and
security patches or technical support may no longer be available," the report said. "This results in an
increased risk of network failure, which could negatively impact the availability of the State's critical
systems."

•

Implement a system to make sure the network is protected against threats presented by
unauthorized wireless access, which can include denial-of-service attacks and capture of sensitive
information by unauthorized parties.

•

Ensure state employees responsible for securing the network are adequately trained. The agency
"was unable to provide historical training records for all staff to demonstrate that staff had received
the necessary training and that it was evaluated for effectiveness," the report said.

•

Establish and implement effective controls over management of the state's computer firewalls to help
protect the network from threats. A review of 48 firewall rule changes found a lack of proper
documentation and/or approvals in between 7% and 29% of the cases.
The audit said the state failed to develop internal security configuration checklists, consistent with
best practices, for all network devices.
More: Does your body ache from hitting potholes? 5 reasons Michigan has lousy roads
More: Michigan prison closing after state's inmate population drop
The state also failed to establish a formal process to review and update internal security
configuration checklists and baseline configurations of network devices, the report said. The auditor

said configurations should be reviewed and updated at least every 90 days, but DTMB said it
performed updates in response to major events and on an "as-needed" basis.
The audit said DTMB failed to establish a process to routinely monitor network device security
configuration settings. The agency said it monitors changes to the configuration of about 3% of the
3,876 network devices, but the auditor said DTMB should be monitoring all of them to make sure
they are in compliance.
In its response, the agency said it is finalizing a standard that will adopt industry best practices for
secure configurations and expects that to be completed in April. The agency disagreed the
configuration issues are as serious as the auditor said, saying it uses a "defense in-depth approach,"
as well as a risk-based approach, to "protect the State's network from threats and vulnerabilities."
As far as access to the state system, DTMB again disagreed that the findings were as serious as the
auditor said.
The agency said it is has a limited pilot study under way to explore implementing a "network access
control" plan to assure only authorized devices connect to the system. But it said there are many
other ways of achieving this goal which the state already uses, such as use of system firewalls,
disabling network ports that are not regularly used, requiring user authentication, and monitoring
traffic for hacking and viruses.
The agency said it agreed with the recommendations about updating operating systems and
expected to have an improved system in place this month.
On replacing network devices that are no longer vendor-supported, "fiscal resources will limit the
replacement of unsupported network devices until 2019, but the management process will be in
place" to do so.
The agency disagreed with the auditor's finding that it needs to implement an effective risk
management plan, saying it has already done so. DTMB said its third-party vulnerability
management tool has not been configured to allow for authenticated scans, which explains why the
auditor did not find those scans, but which doesn't mean the system and devices are not being
scanned for vulnerabilities.
On the auditor's test "phishing' attack, the state said the test e-mail was reported to its security tips
mailbox multiple times, and other controls are in place to limit the effectiveness of such attacks. But
the agency said it is working to improve its cyber security training and monitor the effectiveness of
that training.
Contact Paul Egan: 517-372-8660 or pegan@freepress.com. Follow him on Twitter @paulegan4.
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Michigan’s auditor general says the State of Michigan’s computer systems are
vulnerable to attack because of weaknesses in the state’s cyber security
systems.
The highly critical audit comes amid heightened concerns about hacking of
government systems, including election systems, by Russia and others and as
Gov. Rick Snyder has tried to position Michigan government as a leader in the
cyber security field.
The report made no specific findings about state election systems or any other
specific systems, instead addressing vulnerabilities across all departments,
where the computer network and devices are the responsibility of the
Department of Technology, Management and Budget.

Though DTMB handles computer security for the Michigan Secretary of State,
which oversees election, it does not handle security for actual voting and
tabulating systems, which are operated by local governments.
The agency "had not fully established and implemented configuration
management controls to ensure that the State's network devices are securely
configured," said the report released early Thursday by Auditor General Doug
Ringler.
"Configuration management controls directly impact DTMB's ability to protect
the State's network from threats and vulnerabilities."
The state agreed or partially agreed with most of the auditor's findings, but
disagreed with how serious some of the findings are, insisting it has strong
measures in place to protect the state's computer system from outside
attacks.
"The data held within the state government network is safe and secure due to
the many layers of protection in our security ecosystem," said Caleb Buhs, a
spokesman for DTMB.
"The recommendations that they made reflect best business practices, many
of which we have already began to implement. This audit provides us with a
good roadmap for prioritizing future technology infrastructure investments."
The report found that DTMB failed to:
•

Formally adopt industry best practices for securing network devices.
Instead, the agency told the auditor it used vendor-recommended
settings and internal experts to create "configuration checklists" for
securing network devices.

•

Configure device operating systems in accordance with best practices.
The auditor reviewed 45 devices in the state network and found that
100% of them had deviations from vendor guidelines and DTMB
standards. The auditor found between six and 26 deviations on each
device. "The configuration of an information system and its components
has a direct impact on the security posture of the system," the auditor
said.

•

Adequately raise cyber security awareness among state employees.
The auditor conducted a "phishing exercise" -- similar to ones used by
hackers to gain unauthorized access to computer systems -- on 5,000
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state employees. The test involved an email requesting employees to
click on a link and enter their credentials. Of the employees tested, 32%
opened the e-mail, 25% clicked the link, and 19% entered their
credentials, the auditor found. "The potential consequences from being
phished include identify theft, unauthorized use of accounts, stolen
information, and damage to credibility, all of which may take years for
an organization to recover," the report said.
•

Conduct a "risk assessment" of the network, which the auditor says
should be conducted at least annually. The auditor reviewed 45 state
devices and found that the agency had not conducted vulnerability
scans, which are supposed to be completed every 30 days, on any of
them.

•

Ensure that only authorized devices access the state's information
technology network. As of June 2017, about 87,000 different IP
addresses were connected to the state's system, but "DTMB did not
implement sufficient processes to determine if each of the connected IP
addresses represented authorized devices."

•

Implement an effective system for managing updates to device
operating systems. The auditor said it reviewed vendor-issued security
advisories for four operating systems that are running on 1,361 of the
state's 3, 126 network devices. The auditor looked at 28 vulnerabilities
the vendor had classified as medium or high risk and found that the
state had not remediated 10, or 36%, of them. Also, state devices use
about 140 different operating system versions, "which can increase the
complexity of managing updates and reviewing these security
advisories," the report said.

•

Make sure that only devices still supported by vendors are operating in
the state's IT system. The auditor reviewed hardware and software
information for 3.876 network devices and found 745, or 19%, of the
devices were no longer supported by the vendor and 190, or 5% were
running operating systems that were no longer vendor-supported.
"Unsupported network devices become obsolete and security patches
or technical support may no longer be available," the report said. "This
results in an increased risk of network failure, which could negatively
impact the availability of the State's critical systems."

•

Implement a system to make sure the network is protected against
threats presented by unauthorized wireless access, which can include
denial-of-service attacks and capture of sensitive information by
unauthorized parties.
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•

Ensure state employees responsible for securing the network are
adequately trained. The agency "was unable to provide historical
training records for all staff to demonstrate that staff had received the
necessary training and that it was evaluated for effectiveness," the
report said.

•

Establish and implement effective controls over management of the
state's computer firewalls to help protect the network from threats. A
review of 48 firewall rule changes found a lack of proper documentation
and/or approvals in between 7% and 29% of the cases.

The audit said the state failed to develop internal security configuration
checklists, consistent with best practices, for all network devices.
The state also failed to establish a formal process to review and update
internal security configuration checklists and baseline configurations of
network devices, the report said. The auditor said configurations should be
reviewed and updated at least every 90 days, but DTMB said it performed
updates in response to major events and on an "as-needed" basis.
The audit said DTMB failed to establish a process to routinely monitor network
device security configuration settings. The agency said it monitors changes to
the configuration of about 3% of the 3,876 network devices, but the auditor
said DTMB should be monitoring all of them to make sure they are in
compliance.
In its response, the agency said it is finalizing a standard that will adopt
industry best practices for secure configurations and expects that to be
completed in April. The agency disagreed the configuration issues are as
serious as the auditor said, saying it uses a "defense in-depth approach," as
well as a risk-based approach, to "protect the State's network from threats and
vulnerabilities."
As far as access to the state system, DTMB again disagreed that the findings
were as serious as the auditor said.
The agency said it is has a limited pilot study under way to explore
implementing a "network access control" plan to assure only authorized
devices connect to the system. But it said there are many other ways of
achieving this goal which the state already uses, such as use of system
firewalls, disabling network ports that are not regularly used, requiring user
authentication, and monitoring traffic for hacking and viruses.
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The agency said it agreed with the recommendations about updating
operating systems and expected to have an improved system in place this
month.
On replacing network devices that are no longer vendor-supported, "fiscal
resources will limit the replacement of unsupported network devices until
2019, but the management process will be in place" to do so.
The agency disagreed with the auditor's finding that it needs to implement an
effective risk management plan, saying it has already done so. DTMB said its
third-party vulnerability management tool has not been configured to allow for
authenticated scans, which explains why the auditor did not find those scans,
but which doesn't mean the system and devices are not being scanned for
vulnerabilities.
On the auditor's test "phishing' attack, the state said the test e-mail was
reported to its security tips mailbox multiple times, and other controls are in
place to limit the effectiveness of such attacks. But the agency said it is
working to improve its cyber security training and monitor the effectiveness of
that training.
►Make it easy to keep up to date with more stories like this. Download
the WZZM 13 app now.
Contact Paul Egan: 517-372-8660 or pegan@freepress.com. Follow him on
Twitter @paulegan4.
© 2018 Detroit Free Press

Source: https://www.wzzm13.com/article/tech/audit-state-of-michigan-computer-systems-arevulnerable-to-attack/69-529172015
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Audit: State computers at risk in hacking attacks
Jonathan Oosting, Detroit News Lansing Bureau

Published 1:19 p.m. ET March 16, 2018

Lansing — A Michigan department tasked with managing the state’s vast computer network did not follow best
practices to limit access, respond to vulnerabilities, test risks or update firewalls to protect data and equipment
from cyber threats, according to a critical new state audit (https://audgen.michigan.gov/wpcontent/uploads/2018/03/r071051817-0651.pdf).
Buy Photo

The three-year review by the Office of Auditor General, which concluded last fall, uncovered a series of
“material conditions,” the most severe description of a problem used by state auditors.

(Photo: Daniel Mears / The Detroit
News)

The Department of Technology Management and Budget told auditors it has already made some

improvements. And a spokesman told The Detroit News that “the data held within the state government network
is safe and secure due to the many layers of protection in our security ecosystem.”
Recommendations by auditors included additional “phishing” exercises to measure the effectiveness of cyber security awareness training for state
employees, which can reduce the risk of identity theft, unauthorized account use, stolen information and “damage to credibility, all which may take years
for an organization to fully recover.”

Auditors conducted their own phishing experiment by sending out a fake email to 5,000 state workers. Of those, 32 percent opened the email, 25 percent
clicked a link in the email and 945 shared their credentials, putting personal and government information at risk.
Gov. Rick Snyder, a former computer industry executive, has emphasized cyber security during his nearly eight years in office. Detroit has been the site
of North American International Cyber Summits in recent years.

Snyder has argued that Michigan is leading cybersecurity efforts.
“Technological threats are constantly evolving, and that’s why cybersecurity is both so important and so challenging.” gubernatorial spokeswoman Anna
Heaton said in a Friday email. “The governor is proud of Michigan being a model in developing responses to this type of threat, but this shows there are
ways in which we can improve and we will ensure the department has the resources to do that.”
The new audit concluded the state technology department was “moderately sufficient” at designing and administering a secure information technology
network, and had “moderately effective” security monitoring and access controls in place.
The department did not implement controls to ensure only authorized devices could access the state’s IT network, the audit said. It did not fully create an
efficient process to update operating systems on network devices such as routers and firewalls to protect against “unintended weaknesses that could
allow an attacker to compromise the availability, confidentiality, and integrity of the network.”
Senate Minority Leader Jim Ananich, D-Flint, said the audit revealed “yet another instance of incompetence” by the Snyder administration. It turns out,
“business people just aren’t that good at running government,” he said in a statement.
Auditors reviewed 45 network devices and found five access accounts for employees who no longer worked for the state. It also determined the state
government did not conduct required “authenticated vulnerability scans” on any of them and had conducted unauthenticated scans on six.
A scan requested by auditors revealed 82 high-risk and 167 medium-risk vulnerabilities on the 45 network devices, “a significant number of vulnerabilities
supporting the need for regular scans.”
The audit recommended the state increase “penetration” testing efforts and attempt to duplicate the actions of potential adversaries who could carry out
hostile cyber attacks.

https://www.detroitnews.com/story/news/politics/2018/03/16/state-audit-michigan-network-hacking/32997815/
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The department agreed, saying that since the audit concluded in October 2017 it has been implementing a new system to scan vulnerabilities with
“border protection and core devices, which helps ensure critical data infrastructure is protected.”
“Most potential attacks” are stopped there, DTMB said, indicating it uses a “risk-based approach.”
The audit release coincides with a push by Secretary of State Ruth Johnson to create a new online voter registration system, like 38 other states, that
would rely on electronic access to Michigan’s voter information database. The Senate approved enabling legislation Thursday in a 35-1 vote.
The audit didn’t uncover any data exposure and was not focused on elections systems, Johnson spokesman Fred Woodhams said in a Friday email.
The Bureau of Elections is “using the latest defenses against unauthorized access” and is “continuously monitored for suspicious activity,” Woodhams
said. “Defending against hackers is a never-ending effort because the bad guys are constantly evolving their methods, and the state of Michigan must as
well.”
The proposed online voter registration system will be built using the latest technology to verify individuals with added features that go beyond current
systems, he said.
“Michigan voters should be confident in our elections system because we have many checks and balances built in throughout, and ultimately, all voters
use paper ballots,” Woodhams said. “If ever there is a question about the results of an election, we can go back and hand-count them.”
The technology department disagreed with some findings in the audit and highlighted various new and updated security protocols, including use
authentication required to access state systems and multifactor authentication required for administrative access.
The department agreed with the audit finding that it had not established effective controls over the management of firewalls, including periodic review of
rulesets used to protect the network from threats. The technology and management department told auditors it implemented an automated firewall rule
audit process in early 2015 and is working to decommission older rules.
“The auditor general did a thorough job of reviewing our complex network environment,” said spokesman Caleb Buhs. “The recommendations that they
made reflect best business practices, many of which we have already began to implement. This audit provides us with a good roadmap for prioritizing
future technology infrastructure investments.”
joosting@detroitnews.com
(517) 371-3662
Read or Share this story: http://detne.ws/2FP4KlG
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attacks
Jonathan Oosting, Detroit News Lansing Bureau Published 1:19 p.m. ET March 16, 2018
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Lansing — A Michigan department tasked with managing the state’s vast computer
network did not follow best practices to limit access, respond to vulnerabilities, test risks
or update firewalls to protect data and equipment from cyber threats, according to a
critical new state audit.
The three-year review by the Office of Inspector General, which concluded last fall,
uncovered a series of “material conditions,” the most severe description of a problem
used by state auditors.
The Department of Technology Management and Budget told auditors it has already
implemented some improvements. A department spokesman told The Detroit News that
“the data held within the state government network is safe and secure due to the many
layers of protection in our security ecosystem.”

Gov. Rick Snyder, a former computer industry executive, has emphasized cyber security
during his nearly eight years in office. Detroit has been the site of North American
International Cyber Summits in recent years.
Snyder has argued that Michigan is leading cybersecurity efforts and that the state’s
automotive, defense and energy industries will need better computer defenses as they
continue to innovate with autonomous technology.
Recommendations by auditors included additional “phishing” exercises to measure the
effectiveness of cyber security awareness training for state employees, which can reduce
the risk of identity theft, unauthorized account use, stolen information and “damage to
credibility, all which may take years for an organization to fully recover.”
Auditors conducted their own phishing experiment by sending out a fake email to 5,000
state workers. Of those, 32 percent opened the email, 25 percent clicked a link in the
email and 945 shared their credentials, putting personal and government information at
risk.
The report concluded the department was “moderately sufficient” at designing and
administering a secure information technology network, and had “moderately effective”
security monitoring and access controls in place.
The technology management department did not implement controls to ensure only
authorized devices could access the state’s IT network, the audit said. It did not fully
create an efficient process to update operating systems on network devices such as
routers and firewalls to protect against “unintended weaknesses that could allow an
attacker to compromise the availability, confidentiality, and integrity of the network.”
Auditors reviewed 45 network devices and found five access accounts for employees
who no longer worked for the state. It also determined the state government did not
conduct required “authenticated vulnerability scans” on any of them and had conducted
unauthenticated scans on six.
A scan requested by auditors revealed 82 high-risk and 167 medium-risk vulnerabilities
on the 45 network devices, “a significant number of vulnerabilities supporting the need for
regular scans.”
The audit recommended the state increase “penetration” testing efforts and attempt to
duplicate the actions of potential adversaries who could carry out hostile cyber attacks.

The department agreed, saying that since the audit concluded in October 2017 it has
been implementing a new system to scan vulnerabilities with “border protection and core
devices, which helps ensure critical data infrastructure is protected.”
“Most potential attacks” are stopped there, DTMB said, indicating it uses a “risk-based
approach.”
The department disagreed with some findings in the audit and highlighted various new
and updated security protocols, including use authentication required to access state
systems and multifactor authentication required for administrative access.
The department agreed with the audit finding that it had not established effective controls
over the management of firewalls, including periodic review of rulesets used to protect
the network from threats. The technology and management department told auditors it
implemented an automated firewall rule audit process in early 2015 and is working to
decommission older rules.
“The auditor general did a thorough job of reviewing our complex network environment,”
said spokesman Caleb Buhs. “The recommendations that they made reflect best
business practices, many of which we have already began to implement. This audit
provides us with a good roadmap for prioritizing future technology infrastructure
investments.”
joosting@detroitnews.com
(517) 371-3662
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Audit flags problems with security of
state computer network

by: The Associated Press
Posted: Mar 16, 2018 / 08:52 PM EDT / Updated: Mar 16, 2018 / 08:53 PM EDT

LANSING, Mich. (AP) — Auditors have flagged the state of Michigan for gaps that could
increase the risk of its computer network being hacked.
An audit released Friday made 14 findings, including five that are “material” — the most
serious. The Office of the Auditor General says the Department of Technology, Management and
Budget did not do enough to ensure that only authorized devices access the IT network and did
not fully implement an effective process for managing updates to operating systems.

Auditors also say conducted an exercise in which nearly one-fifth of 5,000 state employee
randomly sample clicked on a “phishing” email and entered their credentials.
A state spokesman says it has already begun to implement many of the auditors’
recommendations, and the data in the state’s network is “safe and secure.”
Copyright 2020 Nexstar Broadcasting, Inc. All rights reserved. This material may not be
published, broadcast, rewritten, or redistributed.

Source: https://www.woodtv.com/news/michigan/audit-flags-problems-with-security-of-statecomputer-network/
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Audit Confirms Your Worst Fear:
Employees Are the Weakest Link in
Digital Security
Associated Press, 19 March 2018

Michigan auditors who conducted a fake "phishing" attack on 5,000 randomly selected
state employees said Friday that nearly one-third opened the email, a quarter clicked on
the link and almost one-fifth entered their user ID and password.
The covert operation was done as part of an audit that uncovered weaknesses in the
state government's computer network, including that not all workers are required to
participate in cybersecurity awareness training. Phishing schemes - in which hackers try
to deceive email recipients by posing as legitimate entities - can lead to identity theft
and other problems.
The topic of the email was about an expired password, said Kelly Miller, state relations
officer for Michigan's Office of the Auditor General.
Phishing was how Russian-linked players stole the emails of Hillary Clinton's
presidential campaign chairman John Podesta.
Auditors made 14 findings, including five that are "material" - the most serious. They
range from inadequate management of firewalls to insufficient processes to confirm if
only authorised devices are connected to the network.
"Unauthorised devices may not meet the state's requirements, increasing the risk of
compromise or infection of the network," the audit said.
The Department of Technology, Management and Budget agreed with many of the
findings while partially concurring with some. It said the auditors' phishing email was
reported to a "security tips" mailbox multiple times and there are other controls that may
limit the effectiveness of such attacks.

The agency added that it is formalising a standard that adopts industry best practices
for secure configurations, estimating it will be done in April.
"The data held within the state government network is safe and secure due to the many
layers of protection in our security ecosystem," said spokesman Caleb Buhs, who said
the state has already begun implementing many of the auditors' recommendations.
"This audit provides us with a good roadmap for prioritising future technology
infrastructure investments."
The audit, which covered a three-year period between 2014 and 2017, said the state did
not fully establish and implement an effective process for managing updates to network
devices' operating systems. Ten high- or medium-severity vulnerabilities were identified.
Overall, Auditor General Doug Ringler deemed state's efforts to design, administer and
monitor a secure IT network as "moderately sufficient."
A Democratic critic of Gov. Rick Snyder's administration, Senate Minority Leader Jim
Ananich of Flint, said "there is just no excuse for why Michigan's top officials have failed
to protect our state from hackers."
For the latest tech news and reviews, follow Gadgets 360 on Twitter, Facebook, and
subscribe to our YouTube channel.
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1 in 5 Michigan state staffers fail
phishing test but that's OK apparently
IT security in America's Water Wonderland deemed
so-so in tech audit
By Thomas Claburn in San Francisco 19 Mar 2018 at 22:57
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Detroit, Michigan

Network security for the US State of Michigan has been rated as
"moderately sufficient" in an audit of its Department of Technology,
Management, and Budget (DTMB).
Michigan's DTMB, according to auditor Doug Ringler this month, got
some things right but has a number of deficiencies in its IT security
practices that need to be addressed.
The lackluster findings echo an audit of the US Department of Homeland
Security released earlier this month and underscore how it is that
government agencies continue to be victimized by hackers, statesponsored or otherwise.
The Michigan audit, which spanned the period from October 2014
through September 2017, identified 14 findings, five of which are deemed
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"material" and nine of which are deemed "reportable," the former being
more severe than the latter.
For example, the report says the DTMB hasn't fully implemented
configuration management controls for its devices. The department, the
audit says, monitors changes to the network configuration of only about
100 out of 3,876 devices (~3 per cent). The report contends that the
agency should monitor the configuration settings for all of its devices.

Effective
DTMB only partially accepts this criticism, arguing that its defense-indepth approach is effective and continues to improve.
The audit also says that DTMB failed to implement network access
controls to keep unauthorized devices off Michigan's network. Again,
DTMB says it only partially accepts this criticism, stressing that is has
other approaches to preventing unauthorized or unmanaged devices
from accessing its network.
As with the feds, DTMB falls short when it comes to patching
vulnerabilities. The audit says it identified 10 vulnerabilities of high or
medium severity that should have been addressed through software
fixes.
Here, the DTMB has no argument.
The state's other material shortcomings include failure to review, test,
and monitor firewall rules and failure to implement an effective process to
identify and remediate vulnerabilities with network devices. And the
DTMB agrees with these findings.
Among the nine less severe "reportable" conditions, the audit
recommends that the state keep plugging away with its cybersecurity
awareness training program.
To understand why, consider that when 5,000 randomly selected state
employees across 18 executive branch departments were presented with
a phishing email test, 32 per cent opened the phishing message, 25 per
cent clicked on the link in the message, and 19 per cent submitted their
credentials through the phishing website loaded by the link.
This is why we can't have nice things. ®
Sponsored: Detecting cyber attacks as a small to medium business
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Michigan Audit Identifies Gaps in State Network,
Cybersecurity
The Michigan Department of Technology, Management and Budget has made changes and is producing a
remediation plan for aspects of network cybersecurity following an audit by the state auditor general.
BY THEO DOUGLAS (HTTPS://WWW.GOVTECH.COM/AUTHORS/THEO-DOUGLAS.HTML) / APRIL 20, 2018

The state capitol building in Lansing, Mich.

JESSICA MULHOLLAND

(https://www.govtech.com/security/Michigan-Audit-IdentifiesGaps-in-State-Network-Cybersecurity.pdf)
A recent audit of the Michigan Department of Technology, Management and Budget (DTMB) identified
gaps and deficiencies in how state IT networks are managed and secured, prompting on-the-spot
corrections and ongoing work to formalize internal written protocols, improve access controls and begin
IT policy process improvement.

https://www.govtech.com/security/Michigan-Audit-Identifies-Gaps-in-State-Network-Cybersecurity.html
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The Michigan Office of the Auditor General (OAG) undertook the performance audit
(https://audgen.michigan.gov/complete-projects/network-cyber-security/), released in March, to assess
the state network and cybersecurity, including the “availability, confidentiality and integrity” of network
and data, and how the agency’s network, computers and data are defended from breaches.
“Protecting a computer network entails a series of defensive mechanisms at various layers of security
(the concept of defense in depth). Network security is just one of those layers. Although we identified 14
findings, we concluded that DTMB was moderately effective or moderately efficient for each of the four
audit objectives,” Kelly C. Miller, the OAG’s state relations officer, told Government Technology via
email.
Miller indicated the audit was a result of the agency’s “annual risk assessment process” in which it
identified network and cybersecurity as “high risk areas,” and was not prompted by an event or incident.
“The audit findings are significant because the design and administration of the state of Michigan’s
network impacts the security of the state’s overall IT resources and data,” Miller added, noting OAG
believes DTMB agrees improvements are necessary — a positive sign.
In a March 16 letter to DTMB Director and state CIO David DeVries, state Auditor General Doug Ringler
informed the agency it would have 60 days to “develop a plan to comply” with the audit’s
recommendations. DTMB Director of Communications Caleb Buhs told GT via email that the agency is
already preparing the “audit remediation plan,” due by May 15.
Buhs emphasized that data in the state’s network remains secure due to multilayered protection, as well
as investments made in these protections in recent years.
“This audit, over a very specified functional area, highlighted incongruence between our dated policy
and our evolving enterprise IT environment. We remain diligent and continue to evolve our tactics,
techniques and procedures as the threat evolves,” Buhs told GT.
The audit, which has been considered
(https://www.detroitnews.com/story/news/politics/2018/04/12/michigan-technologyaudit/33775831/) by legislators during the past two weeks, made nine findings that rose the level of
“reportable condition,” and five that were more serious, identifying “material” conditions. Among these
five conditions, OAG found DTMB:
“Did not implement a network access control (NAC) solution to help ensure” only authorized devices
accessed the state IT network; and that unauthorized “or unmanaged” devices would be detected and
blocked. OAG recommended DTMB implement an NAC solution. DTMB “partially agreed,” indicating
it is “currently conducting a limited pilot” on the feasibility of doing so; but noted “there are
numerous approaches” already in place to detect and block unauthorized devices, including disabling
disused network ports; requiring user authentication to access state of Michigan (SOM) systems; and
multifactor authentication for administrative access.
https://www.govtech.com/security/Michigan-Audit-Identifies-Gaps-in-State-Network-Cybersecurity.html
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Didn’t fully “establish and implement an effective process for managing” operating systems updates to
network devices; and needs a formal process “for assessing the risk that security advisories have” on
the state’s network device OS. OAG recommended DTMB “fully establish and implement” an effective
update management process for OS on network devices. DTMB agreed with the recommendation,
including the need for a “formal written process for analyzing security vulnerabilities and updating
network devices,” and said it is formalizing “a written internal process.”
Failed to regularly review, test and monitor firewall rulesets to securitize against threats and ensure
“firewalls are operating as intended to prevent unauthorized access.” OAG recommended establishing
and implementing “effective controls” over firewall management. DTMB agreed, indicating it will
improve documentation, review and approval of firewall rulesets, and that since February 2015, it has
stood up a “more structure automated audit process” to ensure firewall rules are “implemented in
compliance with state standards.”
Did not conduct a risk assessment and “fully implement an effective process for identifying and
remediating vulnerabilities on network devices.” OAG recommended DTMB “fully establish and
implement effective risk management practices” in the state IT network. The agency agreed and
indicated since October it has begun implementing a risk management framework “adopted from
federal agencies in accordance with National Institute of Standards and Technology (NIST)
guidelines.”
Needs “improved configuration management controls,” which “directly impact” its ability to protect
the state network from threats and vulnerabilities. It recommended DTMB fully establish and
implement such controls. The agency disagreed with DTMB that this was a material finding. DTMB
indicated it already has a “defense-in-depth approach” that includes “effective configuration
management controls” and creates security configuration checklists that outline settings for
configuration and security items. The agency has “remediated 96 percent of the configuration
exceptions to date,” Buhs said, and is at work on a new written internal standard to be finished later
this month.
In other findings, OAG revealed it conducted a phishing exercise on 5,000 randomly sampled employees
in 18 executive branch departments and the executive office. It found 32 percent opened the targeted
email; 25 percent clicked a link within it; and 19 percent entered credentials.
Buhs said the state does its own phishing tests of employees and contractors, including one campaign
last fall that included all 53,491 state employees. In the test, only 18 percent of employees clicked the
link, and 10 percent “proactively” forwarded the email to the state cybersecurity team.
Current state standards for ongoing training for security personnel require annual role-based training,
he added. These training requirements were satisfied by staff, Buhs said, and a more comprehensive
process following industry standards for documenting the training has been instituted. Additionally, an
improved statewide security awareness program had been put in place with a new security training
contract in March 2017.
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In a review of network device life cycle management processes, OAG found 19 percent of 3,876 devices
were no longer supported by the vendor; and 5 percent were running unsupported operating systems.
DTMB said it evaluated and will replace “the majority of these devices as needed.”
The question of privilege, or who gets network access, is not an uncommon one
(http://www.govtech.com/security/Phishing-Malware-Ransomware-Among-Top-Public-SectorThreats-Reports-Find.html) in state and local governments. Upon scrutinizing administrative access,
OAG found five accounts remained active after a user no longer worked for the state; four users with
“access beyond what was required” to do their jobs; and one user with multiple accounts due to an
employment change. Additionally, DTMB was unable to document management approval of access
rights for 11 of 14 users reviewed.
OAG recommended DTMB “fully establish and implement effective administrative access controls over
network devices.” DTMB agreed, said it has been “working on improvements to access controls,” and
executed “many access corrections on the spot.”
DTMB is also conducting an IT policy improvement initiative expected to be complete in June, Buhs
said.
This was DTMB’s second related audit in about 14 months. In January 2017
(http://www.govtech.com/computing/Audit-Michigan-DTMB-Must-Improve-IT-Disaster-RecoveryOperations-Policies.html), an OAG audit faulted DTMB strategies for helping state agencies identify
critical “red card” systems and infrastructure, and plan for disaster recovery in an emergency.
In most instances relevant to designing and administering a secure IT network, Buhs said DTMB is
taking the right measures, but may not have been properly documenting them. In other instances, he
said, standards “have not been updated to reflect the enterprise aspect of the mission, or the current
industry business practice.”
“We have been reviewing and updating our IT policies and technical standards to make them better align
to industry best practices,” Buhs said.
Theo Theo Douglas (https://www.govtech.com/authors/Theo-Douglas.html) Staff Writer
Douglas
Theo Douglas is a staff writer for Government Technology. His reporting experience includes covering municipal, county
and state governments, business and breaking news. He has a Bachelor's degree in Newspaper Journalism and a Master's
in History, both from California State University, Long Beach.
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