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EXECUTIVE SUMMARY:
INFRASTRUCTURE MASTER PLAN

STUDY PURPOSE

The Infrastructure Master Plan focuses on a comprehensive transportation facilities assessment
and improvements program for the 58 miles of roads within the Lake Monticello street system.
By today’s standards, this street system is substantially inferior to transportation in similar
residential communities in Virginia. The residents’ desire to achieve functional residential
streets which foster a good living environment, provide reasonable user convenience, and assure
long-term values and economies. Towards this end, the study's major objective was to
determine the physical requirements, design standards, and economic impacts of upgrading the
existing transportation and supporting street infrastructure system to contemporary standards.

The seven principal study products evolving from this master planning effort address the
following:

Traffic Impact Assessment and Projections

Street Category Classifications

Existing Street System Performance Analysis
Transportation and Infrastructure Engineering Approach
Levels of Street System Improvements

Storm Drainage Infrastructure

Stormwater Management Improvements

Construction Cost Analysis

: Capital Improvements Recommendations

aEeEmpOAR»

INFRASTRUCTURE PLANNING OBJECTIVES

This master plan is to be considered appropriate for use by the Lake Monticello Owners’
Association as a general guide towards the identification of optimally functional, durable, and
cost-effective residential street design and construction practices. It is intended to provide the
foundation for an intermediate-to-long term Capital Improvements Program to implement the
recommended improvements. Based on previous studies and planning input, the dominant
transportation planning objectives to be incorporated into the Infrastructure Master Plan can be
summarized as follows:
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»  Consider the special problems and unique needs of the residential streets
within the planned community.

s Evaluate street improvements on the basis of their contribution to individual
safety and livability to the Lake Monticello resident.

s  Consider opportunities to improve internal traffic circulation as well as
accessibility to State collector roads serving Lake Monticello.

+  Develop a street improvements program which is sensitive to “bottom line”
minimum total annual costs, including the balance among construction costs,
amortization costs, operating costs, short-term maintenance costs, and
replacement costs.

+  Promote pavement designs and engineering criteria which are appropriate
to the land use intensity of the street as well as its traffic loading, subgrade
soils, surfaced drainage characreristics, and related environmental

conditions.

*  Recognize the opportunities and constraints posed by the private character
and ownership configuration of residential properties within the Lake
Monticello community.

TRAFFIC IMPACT ASSESSMENT

A traditional traffic impact assessment was performed for Lake Monticello streets in order to
analyze existing traffic levels and to project future traffic conditions upon full development of
the Lake’s residential properties. A model was developed to estimate average daily traffic
volumes (ADT) and peak hour traffic volumes (PHV) on the entire existing street system.

This traffic model was further expanded in order to calculate assignments and distribution of the
existing traffic volumes onto the Lake Monticello street system. Similarly, future traffic volumes
were predicted, assigned, and distributed based on full absorption of the remaining undeveloped
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residential properties. The resulting model yielded for each street a thorough street system
utilization evaluation and volume/capacity rating at full development of the Lake’s residential
properties. A graphic summary of the traffic impact analysis is presented on a large-scale map
exhibit on file with the Association Manager.

STREET CATEGORY CLASSIFICATIONS

Future street improvements at Lake Monticello should be responsive to the amount and kind of
traffic each street must accommodate. The original transportation plan for Lake Monticello
yielded a single classification street system which was insensitive to the travel characteristics of
its intended users. The resultant engineering designs did not distinguish between the streets
serving only neighborhood traffic and the ones providing major collection functions. With no
attention given to the differentiation in street character, the end product at lake Monticello was a
series of streets with undersized pavement sections and widths, ill conceived link and network
organization, and substandard horizontal and vertical geometry.

For the purpose of this study, the traffic demand/carrying capacity characteristics for each street
is presented in terms of a “Street Category,” employing one of the five relative street traffic
characteristic and demand ratings, ranging from “A” (short residential streets with lowest ADT:
less than 250 VPD) to “F” (arterial collectors with highest ADT: greater than 4000 VPD) The
demand-based Street Categories are summarized, as follows:

Street Category A

This category is the most common street type in Lake Monticello. It is a
cul-de-sac (also, place or court) wherein the primary purpose is to
conduct traffic to and from dwelling units to other streets within the
hierarchy of streets. It is a relatively narrow, dead-end street {such as
Lewis Court) with the least intensive utilization category within the
community, with no through traffic and no on-street parking. It typically
serves twenty five or fewer residential dwellings, with a maximum
projected traffic volume of 250 vehicles per day.

Street Category B

This category represents a short street known as a loop (or lane) which
has branching cul-de-sacs or places. Possum Lane is a good example of
a Category B street. The primary purpose of a lane or loop is to conduct
traffic to and from dwelling units to other streets within the hierarchy of
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the residential community. A lane is relatively short and may connect
with two or three small lanes, places or cul-de-sacs. Usually, there is no
through-traffic between a lane and streets of higher classifications. It
rypically serves accumulated traffic generated by 25-40 residential
dwellings, with a maximum projected traffic volume range of 250 to 400
vehicles per day.

Street Category C

This category represents a “minor residential subcollector” which
provides access to cul-de-sacs and lanes. The minor subcollector is
normally a “through street” which conducts intra-neighborhood traffic to
an activity center or to a street of higher classification. In certain cases,
it may be a longer loop street connecting one collector or arterial street at
two separate points, or it may be a loop street with a direct street
conducting traffic between larger collector andlor arterial streets.
Evergreen Lane is a good example of a Category C street. It typically
serves accumulated traffic generated by approximately forty to one
hundred residential dwellings, with a maximum projected traffic volume
range of 400 to 1000 vehicles per day.

Street Category D

This category represents a more highly developed form “residential
subcollector” which can provide access to a system of cul-de-sacs, lanes,
short loops andlor minor subcollectors. Commonly referred to as a
“neighborhood collector,” the residential subcollector street generally
functions as a “through street” which conducts inter-neighborhood
community traffic te an activity center, to a minor community entrance,
andlor to a street of higher classification. Bunker Boulevard is a good
example of a Category D street. The residential subcollector typically
serves accumulated traffic generated by land use activities in the range of
100-200 residential dwellings, with a maximum projected traffic volume
range of 1000 to 2000 vehicles per day.

Street Category E

The fourth Lake Monticello street category represents a “community
collector.” Its a‘esigﬁ function is to conduct traffic between major activity
centers and arterial streets. The community collector is normally a
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principal link within residential areas and carries a relatively high
volume. Forest Drive exemplifies this category of street in Lake
Monticello. In many communities this street category serves minor retail
and business establishments along its route. Category E streets typically
serve accumulated traffic generated by the equivalent of 200 to 400
residential dwellings, with a maximum projected traffic volume range of
2000 to 4000 vehicles per day.

Category F

This last category of street, the arterial collector, maintains the highest
performance ranking in the hierarchy of residential street systems. It has
a utilization level much higher than the other four categories and provides
connections with major state and interstate roadways. Under good design
practices, the street is not intended to perform a local neighborhood
function. Multiple frontage lots with private entrances contribute to
capacity breakdowns on such streets. In many instances, it serves as the
location for major community facilities as well as retail, commercial and
industrial facilities. The transportation design standards for the arterial
collector are based on an average daily traffic of 4000 VPD or greater.
As related to Lake Monticello, no street qualify for Category F at this
time. However, at full development, segments of Jefferson Drive will
generate sufficient traffic volumes to establish it as a bona fide Category
F arterial collector street.

EXISTING STREET SYSTEM PERFORMANCE ANALYSIS

A site reconnaissance of Lake Monticello’s street system was performed during late Fall, 1995
and again after the major snow storms which occurred during early Winter, 1996. These field
inventories were conducted to evaluate the physical conditions of each individual street within
the Lake’s transportation system. Since the ultimate traffic carrying capacity of a road is
dependent on how its component parts function and interface, close attention was given to the
engineering characteristics of existing streets. Pavement widths and sections, storm drainage
structures, drainage ditch sections, roadway edge conditions, private entrance connections, and
public street intersections were observed in the field for indications of capacity failures,
deterioration, functional limitations, and other traffic-related health, safety and welfare issues.
Critical analysis of the existing street system was conducted to identify and quantify the
following:
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(a) design-based capacity deficiencies,
(b) existing structural and functional deficiencies,

(c) probable system deficiencies based on projected traffic volumes based
on full-development land use intensities,; and

(d) identification of “right of way" constraints, including grading and
landscape encroachments, man-made encroachments, ditch drainage,
utility placement, and other considerations which impact the function,
capacity and efficiency of the road system and its public domain
elements.

TRANSPORTATION AND INFRASTRUCTURE ENGINEERING APPROACH

The consultant’s recommendations for Lake Monticello’s street and infrastructure improvements
respond to the functional and physical requirements evolving from the traffic impact analysis
and field reconnaissance. Preliminary design evaluations of each street revealed the theoretical
“need based” requirements for the particular Street Category. The design determinants yielded a
set of minimum and desirable criteria for upgraded street pavements, improved surface drainage,
underground drainage structures, intersectional improvements, private driveway improvements,
and utility adjustments within the public access easement.

In order to facilitate the Association’s subsequent decision-making efforts to responsibly
establish priorities for a capital improvements plan, engineering recommendations and
development cost estimates presented in the following chapters are organized in terms of (1)
each individual street’s “Street Category™ rating based on the five traffic demand classifications
and (2) each individual street’s neighborhood location.

STREET SYSTEM IMPROVEMENT LEVELS

The extent to which Lake Monticello’s street system can be physically upgraded can vary
widely. The level of street improvements will be a function of both engineering standards and
economic reality. While the purpose of this study is to create a plan for an optimal street
improvements program, the Lake Monticello Owners’ Association is sensitive to the fact that
financial resources will not be sufficient to fully fund projects within a “need based” timeframe.
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The Association’s funding strategies recognize that their CIP decisions for future street
improvements may not necessarily be of an engineering design to fully satisfy their capacity and
utilization characteristics. In effect, the Association has indicated that the goal of achieving a
street system meeting contemporary design criteria may have to yield to the application of lesser
transportation engineering standards in order that the Association’s unwritten doctrine of
“fairness in the distribution and phasing of capital improvements™ can be achieved.

To this end, three separate street and infrastructure improvement levels (hereinafter “Levels”)
are defined and tested in this master plan. These three basic categories provide a reliable range
in the degree of engineering attention which could be given the Lake Monticello street system.
However, it should be noted that varying options for construction improvements could be
undertaken internal to any of the three levels. These levels, summarized below, cover a wide
range in the breadth of improvements and the relative level of engineering satisfaction:

Level 1: the least cost approach, providing minimal utility for the future;
designed 1o solve existing deficiencies only, with engineering design
criteria responding to community development build-out of
approximately 50%.

Level 2: the intermediate cost approach; designed to accommodate increments
of future growth, with engineering design criteria responding to
community development build-out of approximately 65% (Level 2A)
and 80% {Level 2B.)

Level 3: the most costly approach, designed to fulfill contemporary public road
and infrastructure design requirements based on traffic demands at
100% of community building absorption.

In summary, Level | incorporates only “bare minimum” upgrades and, generally speaking,
should be viewed as an insufficient level of improvements to attain long term, satisfactory
service for the Lake’s street system. These improvements represent only a modest set of
physical improvements over and beyond what is currently provided as standard maintenance.
Moreover, they are not responsive to any of the existing “demand based” street design deficits
which have been revealed by this study.
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Level 2 improvements will create an acceptable upgrade of major community street
infrastructure, provided that the Lake reaches only 60% to 85% of its ultimate residential
capacity. However, it does not provide the comprehensive set of public improvements suitable
for 100% project absorption and/or capable of meeting current-day Virginia Department of
Transportation requirements for residential subdivision streets. For example, based on the
majority Virginia’s towns’ and cities’ street design criteria, no public subdivision street serving
quarter-acre residential lots or smaller can be developed without concrete curb-and-gutter, storm
inlets and drainage systems, and 30’ to 36’ street widths

It is important to note that the Association has limited the study scope to fully evaluate the
physical and economic implications of only Level 1 and Level 2 street improvements. It was
determined that Level 3 improvements, reflecting the design criteria which would be imposed on
an analogous public street system by the Virginia Department of Transportation, would be
infeasible to implement and too expensive.

STORM DRAINAGE INFRASTRUCTURE

When Lake Monticello was originally developed, there was no integrated plan to accommodate
stormwater runoff from the developing neighborhoods. At that time, zoning and subdivision
codes in Fluvanna County were archaic and land development requirements did not hold land
developers accountable for poor site engineering and construction practices. Drainage
improvements throughout Lake Monticello were limited to grass-lined roadside ditches
corrugated metal drainage culverts which, for the most part, did not meet the hydraulic
engineering standards of the day. There was no attention given to outfall drainage from roadway
ditches. Conventional erosion control and environmental protection practices were ignored.
There is no evidence that focused design consideration was given to even minimal water quality
management or stormwater quantity management needs of the lake itself.

Recognizing the massive deficiencies of the community’s drainage system, a stormwater impact
analysis was prepared in conjunction with the Infrastructure Master Plan. As summarized in
Chapter 7, this portion of the master plan study examines the existing drainage shortcomings
throughout Lake Monticello for the purpose of recommending a comprehensive system of
physical drainage improvements to accommodate the projected storm drainage needs upon full
development.  Assumptions regarding the general scope of recommended drainage
improvements are presented in Chapter 2 with the programmatic and economic particulars
related to specific drainage improvements for individual streets and neighborhoods summarized
in Chapter 3, 4, and 5.
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This analysis includes a preliminary engineering model and technical assessment existing
hydraulic and hydrological characteristics (function, capacity, system deficiencies) of the built
environment at Lake Monticello. Field investigations were conducted in order to verify storm
drainage pipe locations, evaluate functional characteristics, determine construction qualities and
deterioration, and to access hydraulic utility.

A preliminary engineering model and technical assessment the predicted future hydraulic and
hydrological characteristics (function, capacity, system deficiencies) of Lake Monticello’s
residential streets and neighborhoods at full-development. Major and minor watersheds were
mapped and delineated by acreage. Runoff calculations addressed hydraulic quantities for the 2-
year and 10-year rainfall events at each of the identified drainage structures.

Recommendations are developed for physical and structural storm drainage improvements
required to ensure acceptable storm drainage throughout Lake Monticello at full development.
Based on the above outlined inventories and hydrologic modeling, each existing drainage
structure on each street within the community was evaluated to determine its critical hydraulic
demand/capacity relationship. Undersized, existing street pipes are identified and locations for
new pipes intended to relieve existing street pipe deficiencies are delineated. The analysis
establishes three priority categories for the documented storm drainage deficiencies:

Category 1: Major Culvert Deficiencies

Primary emphasis is placed on substantially undersized major drainage
culverts which are currently impacted by runoff volumes which reach critical
levels. Final engineering evaluations will likely indicate that the deficiencies
with these existing culverts pose life, health, safety and community welfare
problems. It is recommended that these structures be upgraded andlor
replacement at the earliest opportunity.

Category 2: Minor Culvert Deficiencies

Of second priority emphasis are minor drainage culverts providing relief to
smaller contributing areas, but where hydraulic performance ratings are
poor. Final engineering will indicate that many of these culverts should be
upgraded on a schedule well in advance of the implementation of related
street infrastructure improvements. It is recommended that these structures
be upgraded andlor replaced at the earliest opportunity.
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