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ABSTRACT 
 
 

WHAT TO DO ABOUT A DROUGHT IN A BOUT OF DROUGHT: 
UNDERSTANDING DROUGHT IN A WATER RICH REGION 

 
 

By 
 

Andy Hart and Kate Stevens  
 

 

 

This study explores the causes of drought in Saratoga and how the city responds to 

instances of drought. Our results reveal that drought in Saratoga can be affected by 

three factors: precipitation, population growth and water consumption, and Loughberry 

Lake’s storage capacity. Drawing from interviews with two Public Works officials, we 

learn that the city manages small drought periods with mainly reactive responses, which 

include outdoor water restrictions, requesting big water users to reduce their 

consumption, and using supplementary sources to fill the immediate need to for water. 

In order for the city to have a genuine proactive drought management policy, a larger 

water source with more storage capacity is needed to both store water and provide 

guaranteed water for the citizens of Saratoga in a time of severe drought. 
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WHAT TO DO ABOUT A DROUGHT IN A BOUT OF DROUGHT: 
UNDERSTANDING DROUGHT IN A WATER-RICH REGION 

 

Introduction 

What is Drought? 

Drought is a naturally occurring and normal part of almost every climate on 

Earth. It is also one of the most expensive climate hazards, costing the United States an 

estimated $6-8 billion dollars every year, more than floods and hurricanes. Droughts are 

different than other natural hazards because their impacts are typically non-structural, 

slow setting and can affect extremely large areas or entire regions (Knutson). Since 

droughts affect several different regions, all with their own unique environments and 

various environmental aspects, a universal definition of drought is a challenge to 

produce. Drought definitions can also vary on the discipline that they are affecting; 

meteorologists define drought based on precipitation while hydrologists define drought 

based on stream flow and ground water (Department of Environmental Conservation: 

New York State). These differing definitions capture the concept that many aspects 

contribute to drought and that it is not based solely on precipitation. For instance, a 

region’s water supply and capacity, which are easily impacted by water use, also 

contribute to drought. If the demand on that water resource is greater than the supply 

and container size, regardless of precipitation levels, the area can become subject to 

drought. Changes in seasonal water use and water levels also must be considered. An 

overarching definition of a drought can be summed up as a “single shortfall of 

precipitation that results in water supplies insufficient to meet the needs of humans and 

the environment” (Wilhite and Buschanan-Smith 2005 as cited in Wilhite et al. 2000) 
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and “occurs routinely as part of the natural hydrological cycle” (The Geological Society 

of America 2006). This definition encompasses three important factors. Firstly is the 

fact that droughts occur naturally. Secondly, droughts are related to water needs of 

humans. Finally, the supply of water, where it is kept and how much is available is an 

important aspect to drought and its impacts. Ultimately, drought is a complex 

phenomenon shaped by precipitation, consumption, water levels and storage capacity of 

the water source.  

 While many parts of the United States receive adequate precipitation to supply 

residents with sufficient water, “no part of the country is immune to the impacts of 

drought” (The Geological Society of America 2006). The impacts of drought are 

extremely far reaching, affecting almost every aspect of society including agriculture, 

transportation, recreation, tourism, forestry and energy sectors. The agricultural sector 

suffers the most under a drought as the potential for pest infestation increases, crop 

yields decrease, and needed irrigation is extremely limited. In terms of recreation, 

places like Florida have truly suffered due to the impacts of drought. Some of Lake 

Okeechobee, a popular boating destination, has dried up, forcing vacationers to look 

elsewhere. This has had severe impacts on resorts, renters, and the general economic 

wellbeing of the community. The power sector is also impacted. Hydroelectric power, 

nuclear power plants and even the biofuel industry are reliant on a steady water supply 

to run properly and efficiently (National Drought Mitigation Center).  

In addition to harsh economic impacts, droughts have significant effects on the 

environment. Terrestrial plants depend on reliable soil water quality and quantity and 

aquatic plants and organisms also need reliable water. Changes in temperature, stream 
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flow, and water quality detrimentally affect these aquatic ecosystems (The Geological 

Society of America 2006).  

Social issues also stem from drought impacts as conflicts over water boundaries 

emerge. Recently, Georgia suffered a severe drought, prompting the state to look for 

additional water supplies. Georgia is looking to correct a 190 year old surveying 

mistake which placed the Georgia-Tennessee border just two miles south of where it 

was originally agreed to be. In moving the border north, Georgia would then have 

access to the Tennessee River. However Tennessee officials are unwilling to surrender 

the land. Border feuds will continue to develop as the occurrence of drought and its 

harsh impacts increase (Jonsson 2008).  

The true impact of drought is typically grossly underestimated as it focuses 

primarily on the agricultural losses, however the Geological Society of America argues 

that “drought impacts to society and to the environment are of the highest intrinsic 

value, and yet the lack of meaningful metrics for these impacts impedes their accurate 

valuation in integrated drought impact, vulnerability, and risk assessments.” Ultimately, 

the overall impacts of drought are contingent on society’s ability to handle and mitigate 

drought impacts (The Geological Society of America 2006). 

History of Drought Planning and Policy 

 Drought planning and policy remains a challenge for many regions, especially in 

areas where droughts are generally rare and therefore not a priority. Politicians and the 

general public are typically unqualified to create effective drought policies based 

around science. While there has been a general lack of solid drought planning and 

policy, there has been some initiative. In 1996 the Western Governor’s Association 
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created a Drought Response Action Plan as a reaction to the increasing occurrence of 

droughts in the West and highlighted the need for a national drought policy which 

incorporates all levels of government to effectively plan, respond and mitigate the 

effects of droughts (Western Governors’ Association 1996). By 1998 the National 

Drought Policy Act was signed by Bill Clinton, calling for the establishment of a 

National Drought Policy Commission (NDPC). This sector provides recommendations 

for the federal government to better integrate national drought laws at the state and local 

levels and also to increase public awareness on the prevention, responses and 

mitigations of drought (U.S. Department of Agriculture 2000). The National Drought 

Preparedness Act of 2003 created a national policy for drought aimed at a more 

proactive approach rather than the historical reactive approach (Western Governors’ 

Association 2003). In 1998, the United States Department of Agricultural spent $800 

million on drought risk management and $2 billion on drought response initiatives 

(Knuston), showing that the country primarily acts in drought crisis and less in 

preventative measures. Even though the nation spends billions of dollars annually on 

crisis-oriented drought responses, according to the National Drought Management 

Center (NDMC), these efforts are “largely ineffective, poorly coordinated, untimely, 

and inefficient in terms of resources allocated.”  

Moving from Crisis to Risk Management 

Wilhite et al. (2006) have outlined a model drought contingency plan in an 

attempt to move drought planning from reactive approach to a more proactive approach. 

This process stresses the importance of integrating different groups to reflect the multi-

disciplinary nature of drought impacts. For instance, the drought planning process 
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should be initiated by a drought task force represented by individuals from 

environmental and public interest groups, private industries, and state and federal 

government agencies, such as climatologists and policy specialists. The planning 

process also stresses the importance of a solid plan that can reduce the social, 

environmental and economic impacts of drought. This plan requires reviewing areas 

that might be more vulnerable to drought impacts and suggests including the 

stakeholders that might compete for resources during drought periods. Involving 

different representatives in the drought planning process will make the drought plan 

more efficient and comprehensive. The proposed drought plan should also include 

historical impacts and responses to drought, so that officials know what has worked and 

what hasn’t in part years.  

Along with the planning process, Wilhite et al. (2006) stress the importance of 

including and educating the public. Education programs will insure that people know 

how to respond during times of drought and will keep them informed of the drought 

plan during non-drought times. These education programs would be tailored to specific 

groups such as children, small businesses, industries and homeowners. Another crucial 

step to a successful drought plan is ongoing evaluation to track societal changes, 

technology changes, new research, new laws, and changes in political leadership. 

Continual evaluation of the plan will keep it up to date and consequently improve the 

response to drought, thus decreasing the severity of drought impacts.  

Challenges to Drought Management Plans  

In water related policies, the federal government has the most control, regulating 

the nation’s water resource planning, management and development polices, but despite 
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national drought policies, the best way to handle drought planning is at the local level as 

each watershed is individually unique. Even dealing with drought policy at the local 

level is challenging since the majority of watersheds span over multiple jurisdictions, 

each with its own policies on land use and water use (The Geological Society of 

America 2006).  

Another challenge to drought management policy is that drought is a slow 

setting natural hazard. David Stooksbury, Georgia’s state climatologist, responded to 

Georgia’s recent un-preparedness to drought: “people pay attention to hurricanes. They 

pay attention to tornadoes and earthquakes. But a drought will sneak up on 

you.”(Goodman 2007) In the public’s eye, drought takes a back seat until it reaches 

extreme limits. The drought in Georgia is a perfect example of an area that typically 

receives adequate precipitation, so drought plans are not a priority. Since there is 

significantly less public pressure on officials to create effective drought management 

plans, less effort is put into them. Although drought may rarely impact an area, a 

drought is an inevitable natural occurrence, which affects all regions. Adding to the 

management challenges is the fact that with climate change, droughts, along with any 

other natural hazard, are becoming more uncertain in their occurrence and more extreme 

when they do occur. As a normal and inevitable natural hazard where the risks are only 

increasing, droughts must have proper management plans.  

Case Studies of Drought Management Plans 

 The causes of drought vary from global factors to local factors. As mentioned 

above, global climate change causes significant changes in the Earth’s hydrological 

cycle, “reducing water availability and increasing vulnerability to drought in many 
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regions of the United States” (The Geological Society of America 2006). Local factors, 

which can contribute to drought include urbanization and development, land use 

changes, population growth, technology, water use trends, social behavior, and general 

environmental awareness (National Drought Management Center); the majority of these 

factors are continuously changing, making drought policy an extremely difficult area to 

control.  

The Colorado Drought of 2002  

Areas that experience more frequent and severe droughts, such as the western 

United States, should have drought contingency plans that anticipate worst-case 

scenarios. For instance, Colorado is an area that receives an average of 17 inches of 

precipitation a year and has experienced several droughts in the past century. While 

reservoir storage and annual snowmelt has allowed many areas of Colorado to escape 

the dramatic effects of drought, several factors are increasing the area’s vulnerability to 

water shortages. These factors include increasing population, failure to build new water 

storage projects, dipping into the existing water storage to satisfy the growing 

population and continuous wet weather, which masks an oncoming drought. As a 

classic example of a reactive response rather than a proactive response, Kenney et al. 

(2004) study the 2002 drought of Colorado. Responding to low water storage and high 

demand, municipalities scrambled to design an emergency plan, and concentrated 

mainly on restricting outdoor water use, such as watering lawns and washing cars. This 

study compared the expected and actual water use and examined the effectiveness of 

water use restrictions in eight municipalities during the summer of 2002. Seven of the 

municipalities implemented mandatory outdoor water use restrictions while one 
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municipality implemented voluntary outdoor water use restrictions. As expected the 

mandatory restrictions, which were highly publicized by the local media, the internet 

and local mailings, were effective in decreasing water use by as much as 50 percent in 

some areas.  

 While the municipalities were successful in reducing outdoor water use, a 

proactive policy rather than a reactive plan could have encouraged water conservation 

in more realms than just outdoor water use. This type of policy could also encourage 

different municipalities as well as levels of government to coordinate efforts and help 

locals understand the individual restrictions in their particular area (Kenney et al. 2004). 

Furthermore, a proactive policy would promote long-term water conservation and water 

storage, which will in turn reduce the impacts of an inevitable drought.  

Texas Drought Contingency Plans  

 As a contrast to Colorado’s crisis-driven reaction, the North Texas Municipal 

Water District (NTMWD) designed a model drought contingency plan to be used by 

NTMWD member cities. This plan is a comprehensive representation of what a plan 

can look like and what it should include, ranging from creating the individual plans to 

how to respond if the area experiences a drought to processes of updating and reviewing 

the plan.  Making the drought contingency planning process as easy as possible is 

valuable in that it encourages each municipality to draw up unique plans specific to 

their area and environment (Griffin and Gooch 2004).  Though it doesn’t provide 

evidence for the effectiveness of the policy, this model plan demonstrates the 

importance of creating an overarching plan that can be used and shaped to encompass 

individual region’s needs.  
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The “Land of 1,000 Lakes” Drought Contingency Plan 

 While it might seem obvious for areas in the drier Western United States to have 

drought contingency plans, it is equally important for water rich areas to be prepared for 

inevitable droughts, especially with increasing climate change. For instance Minnesota, 

the “land of 1,000 lakes” has experienced periods of severe water shortage in the past 

three decades. A study by Pirie et al. (2004) examines the local capacity for drought 

planning by investigating water users of two Minnesota cities.  Despite the fact that 

Minnesota is a relatively water-rich area, they still must plan for extreme water 

shortages caused by droughts. The state has created drought policies designed to 

complement their existing water allocation system. According to common law, the state 

of Minnesota regulates water use through a permit system. All users who use 10,000 or 

more gallons of water per day or 1.0 million gallons per year must submit permits. 

Along with these permits, these applicants must submit documents that identify 

conservation measures, measures to improve efficiency of water use and to reduce 

water demand.  Furthermore, in 1996, Minnesota required public water suppliers to 

submit Public Water Supply Emergency Conservation Plans (PWSECP). These plans 

are for preparation and response to water shortages. Along with the large water users 

and public water suppliers, local municipalities are assigned roles in water allocation 

during droughts.  Putting responsibility into local governments and suppliers is valuable 

in making an effective effort to reduce the social, economic and ecological impact of 

droughts. The study found that these measures, along with extensive water monitoring 

network, water consumption data and a framework for drought response are vital in 

making the state prepared for drought conditions. The researchers also stress the value 
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of local commitment to implement the drought plans through incentives and penalties 

(Pirie et al. 2004).  

 Minnesota’s drought planning is a significant example that suggests while an 

area may be water rich for a majority of the year, or even a decade, drought contingency 

plans are vital to effective and proactive drought response.  

Status of New York State’s Drought Contingency Planning: 

The state of New York created a drought plan in 1982 in response to earlier droughts in 

1980-81. The drought plan was updated in 1988 again in response to a drought in 1984-

85. The Department of Environmental Conservation developed the plan and monitors 

various conditions for drought. The Drought Management Task Force (DMTF) is the 

agency behind responding to drought. The drought plan is divided in two parts: a state 

drought preparedness plan focused on minimizing drought impacts and a drought 

response plan that defines specific actions to be taken during various stages of drought 

(National Drought Mitigation Center). To best monitor and implement the drought plan, 

New York is divided into nine drought regions, loosely based on watersheds and county 

lines. New York’s Department of Environmental Conservation (DEC) has created a 

drought index which uses historic water levels (stream flows, precipitation, lake and 

reservoir levels, and groundwater), current water use, duration of dry periods, and 

seasonal influences to asses drought throughout the state.  

Saratoga Springs’ 1964 Drought 

 Saratoga Springs is a town named after its naturally rich water supply and 

receives more precipitation than neighboring New York areas. The state of New York 

gets an average of forty-two inches of precipitation a year, which is three inches more 
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than the rest of the country and Saratoga gets an average one-inch per year more than 

New York. However, as mentioned earlier, even a water-rich area is vulnerable to 

drought. As a powerful example, the city experienced a devastating drought in the 

summer of 1964. Those in the area at the time could see the effects the drought had on 

agriculture, the economy and environment. A photograph in the Saratogian from June 

of 1964 shows a striking picture of the intake house on Loughberry Lake (Appendix A). 

The foundation can be seen, which is normally covered by water. According to the 

caption below the photograph, the lake levels are nearly five feet below the step just 

below the door, which is two feet lower than usual before the peak water-use months. A 

second photograph, taken in July, shows a depleted Loughberry Lake that appears more 

like a stream (Appendix B). The caption below claims the lake levels are so low that 

tree stumps, presumably from when they cleared land to make the lake, are showing. 

The caption also notes that the lake levels are “dropping at the rate of one inch a day, 

and the supply is presently good for just 61 days” (Saratogian 1964). Several headlines 

also note the severe effects of drought, such as “Disaster Chief Due to Check Crop 

Damage.” The article claims that the first hay harvest in Saratoga has been “seriously 

damaged.” This drought demonstrates that rain fluctuations are natural even in Saratoga 

Springs and can have severe effects. However, there are other causes to drought, 

especially in a water-rich region, such as increasing population and water use and the 

area’s ability to supply water.  

 

This project ultimately seeks to explore drought in Saratoga, which includes 

understanding what factors may induce a drought, and understand the city’s drought 
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management policies and their effectiveness. Additionally, this research will attempt to 

understand if Saratoga Springs will be able to handle a drought to the magnitude of that 

of 1964 with its current drought responses and changes in the aforementioned factors. 

  

Methods 

In order to fully understand drought in Saratoga and its potential causes, we 

examined data of precipitation, water use, population, and Loughberry Lake’s storage 

capacity. The precipitation was gathered from 1958 to 2004 from the National Climate 

Data Center. Both annual and monthly average data were analyzed. Monthly and annual 

water amounts (in millions of gallons) pumped from Excelsior Water Treatment Plant 

were collected from the treatment plant to analyze average water usage and trends. 

Saratoga Springs population was collected from the U.S. Census bureau to understand 

the effects of increased population and water usage on drought in Saratoga. We also 

collected data on Loughberry Lake’s storage capacity and New York City’s water 

supply storage capacity as a point of comparison. We analyzed each data, some in 

combination with each other to understand what factors affected drought in Saratoga.  

To explore Saratoga Springs’ drought management policies, we interviewed two 

Public Works officials, Tom Kirkpatrick, chief water plant operator, and Billy 

McTygue, director of Public Works. These officials were chosen because of their 

experience with water issues in the city. The interviews were recorded and transcribed 

for analysis 

 

 



15 

  

Results 

Causes and Frequency of Drought in Saratoga Springs: 

In identifying exactly what a drought is in Saratoga, Tom Kirkpatrick, the chief 

water plant operator, states that is it more about not being to supply the city with water. 

A drought for Saratoga is not just about lack of precipitation but also about “not being 

able to recuperate what we lost; it may not be a real drought, in the definition of a 

drought, but it could be water shortage.” According to Saratoga’s Public Works 

officials, a drought in Saratoga is based on three aspects: lack of precipitation, high 

levels of water consumption, and Loughberry Lake’s reservoir storage ability (personal 

communication, March 20/24, 2008) To best understand drought, these three aspects 

were explored and compared. 

Precipitation:   

 Precipitation data was gathered from 1958 to 2003 (Figure 1. Appendix C). It 

was found that Saratoga stands up to its reputation of being a water rich area, with an 

annual average of 40.50 inches of precipitation with a standard deviation of 7.3 inches. 

In examining annual precipitation, it was clear to see large fluctuations in precipitation 

from year to year, displaying that there are wet years and there are dry years. In addition 

to precipitation fluctuating among years, precipitation in Saratoga can drastically 

fluctuate within years, so while different years may receive that same amount of annual 

precipitation, when they actually receive the precipitation can drastically vary. On 

average, the months that receive the most precipitation are the summer months of May, 

June, July and August with an average of 3.66 inches, 3.79 inches, 3.65 inches and 3.66 

inches respectively (Figure 2. Appendix C). The precipitation data also showed that the 
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year that received the least precipitation was 1964 with only 24.19 inches (Figure 3. 

Appendix C). This year, Saratoga Springs experienced a record-breaking drought 

starting in September and lasting until November.  

Water Use and Population Growth: 

 We examined Saratoga’s water use by researching the water flow from the city’s 

water treatment plant from 2001 to 2007 (Figure 4. Appendix C). One main contributor 

to increased water use is population growth. Saratoga’s population has been steadily 

increasing; from 1990-2006 Saratoga Springs has experienced a 14% growth in 

population with 28,499 people in 2006 (Figure 5. Appendix C). There has also been a 

general increase in the amount of water pumped from the treatment plant over the last 

seven years. From 2004 to 2007 there was an 8.8% increase in water use, with a record 

of 1,377.659 million gallons used in 2007 (Figure 4. Appendix C). For Saratoga 

Springs, it is important to focus on summer use because it is the city’s busiest time of 

year. Beginning in May and through September the city is pumping nearly double the 

amount of water than in winter months (Figure 6. Appendix C). The month with the 

highest water use is August, with an average of 159 million gallons being pumped. It is 

important to compare population growth with water use to best understand Saratoga’s 

water demand and the effectiveness of technological solutions aimed at curbing water 

use.  

Loughberry Lake’s Reservoir Storage Ability: 

One important aspect of drought in Saratoga is that even if there is enough 

rainfall, there is the issue of Loughberry Lake’s ability to hold enough water. Saratoga 

Springs typically receives plenty of rain and any surplus water that Loughberry Lake 



17 

  

cannot hold will flow over the spillway, eventually flowing into Saratoga Lake. 

Loughberry Lake’s storage ability is 260 million gallons (Judd, 2007), after that, the 

water flows out of lake. For a point of reference, we compare it to New York City’s 

water sources and its available gallons per capita. New York City’s water source has the 

storage capacity for each of its residents to use 66,000 gallons. Saratoga Springs, in the 

winter, has the storage capacity for each of its residents to use 9,000 gallons (Figure 7. 

Appendix C). During the summer months, that number drops to 3,500 gallons as the 

population increases. So while Saratoga receives plenty of precipitation, much of that 

excess water flows over Loughberry’s spillway. Figure 8 (Appendix C) demonstrates 

that in 2002, the month of June received almost three and half inches of rain more than 

the average, yet 2002 still suffered a water shortage in late July through August. The 

surplus of rain in July could have potentially be used in the heavy usage summers, but 

because Loughberry Lake’s container ability is relatively small, it became unusable for 

the water treatment plant to supply the city with needed water later in the summer. 

Saratoga Springs Drought Management Policy: 

Saratoga’s drought management focuses more on responding to the threat of a 

shortage rather than a long-term strategy aimed at decreasing the city’s vulnerability to 

drought. According to Kirkpatrick (pers. comm. March 20, 2008), “there is no written 

policy” (Appendix D). Speaking to William McTygue (pers. comm. March 24, 2008), 

director of Public Works, yielded similar results (Appendix E). While Saratoga does not 

have a drought management plan that is a “set rule,” it does base its water policies off 

more than 20 years of experience of Kirkpatrick and McTygue. Saratoga’s drought 

management policy typically begins with Kirkpatrick notifying the Department of 
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Public Works of low Loughberry Lake levels. When doing so, Kirkpatrick bases his 

decision on time of year and water consumption. The water plant monitors the lake 

daily, especially during the summer because the water treatment plant is pumping twice 

of much the daily average (Figure 6. Appendix C). Because of the high level of water 

demand in the summer, more actions will be taken if lake levels are beginning to drop 

in the spring, than if the lake levels were dropping in late summer. 

The city charter gives the director of Public Works the right to implement 

necessary water restrictions in emergency situations. These restrictions are purely 

reactionary and are not aimed at limiting long-term water use. These restrictions 

encompass unnecessary outdoor water usage, such as watering lawns and washing cars 

and sidewalks. The water restriction notices clearly state that the rules would be strictly 

enforced and failure to comply with the regulations could result in a fine up to $250.00 

(Figure 9. Appendix C). The restrictions are “very effective” and have been 

implemented in mid-August in 2002 and 2005. Figure 10 (Appendix C) shows that in 

2002 and 2005 water use was above the average and dropped below the average in 

August when the restrictions were implemented. In 2002 there was a 9.8% decrease in 

water use from July to the end of August and in 2005 there was a 4.7% decrease. While 

the restrictions are effective, McTygue expressed that he tries to remain sensitive to 

Saratoga’s residents and the city wants to avoid implementing restrictions on its 

residents in times of water shortage.  

Another measure taken during periods of drought was approaching large water 

users because they have the largest impact on water consumption. In 2005, Public 

Works officials contacted the biggest water users (See Figure 11. Appendix C for full 
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list) and asked to take measures to reduce their water consumption. McTygue stressed 

that it “was more of an informational opportunity” rather than an order to curb water 

use.  The biggest water users were said to be extremely cooperative and eager to 

implement water conservation procedures. For example, Skidmore instituted measures 

on outside usage and attempts to curtail any unnecessary usage on the property in 

addition to installing low flow water technology. Reducing water use is not just about 

the area’s water levels, but can also be a method of saving money for these businesses. 

The Racetrack, one of the top water users, was also asked to reduce water use. In 

addition, the Department of Public Works took it a step further and suggested that they 

reduce their dependency on the city’s water source by tapping into the ground water 

below the property. This would mean that one of the city’s biggest water users would no 

longer be taking water from Loughberry Lake, helping to decrease the city’s 

vulnerability to a water shortage.  

In case of drought and dropping lake levels, Saratoga Springs does have 

supplementary sources, such as Bog Meadow Brook and the well fields at Interlaken 

and Geyser Crest. Before implementing water restrictions, the city will turn on the 

supplementary systems early to avoid possible shortages. These sources provide 

Loughberry Lake with water if precipitation is low before the summer season. 

Kirkpatrick asserts that the best way to avoid a water shortage is to turn the 

supplementary sources on early before lake levels drop too much.  
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Discussion 

Causes and Frequency of Drought in Saratoga Springs:  

 A drought in Saratoga is contingent on three factors: precipitation, water use and 

Loughberry Lake’s storage capacity. In looking at the last fifty years of precipitation it 

is clear to see that there are huge fluctuations, showing that Saratoga will eventually 

have a drought. So while Saratoga is typically above the national average, a lack of 

precipitation will eventually happen. Also, the effects a drought are extremely 

contingent on exactly when the city receives rain. In looking at back-to-back years, 

1997 and 1998, one is able to see that even though the two years had the same annual 

average, precipitation can drastically fluctuate within a year. Since the city uses twice as 

much water in the summer than the rest of year, it is crucial that the summer months 

receive sufficient precipitation. Furthermore, a lack of precipitation goes beyond just a 

lack of rainfall. A lack of precipitation means the city water source is not being 

replenished, but also means an increase in water use. As residents’ lawns turn brown 

due to lack of rain, outdoor lawn use will increase. A lack of precipitation leading to 

increased water consumption puts exceptional strain on the city’s water source.  

 The second factor relating to drought is water use, which is directly connected to 

population growth. In examining Saratoga’s water use, the Water Treatment Plant 

offered water usage levels indicating water use has been increasing over the past six 

years. This data appears convincing especially when looking at Saratoga’s 14% 

population growth since over the past twenty years. However, the city’s water use has 

not matched the population increase. Population is increasing much faster than 

Saratoga’s water use, which may be explained by new water saving technology such as 
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low flow showerheads and faucets. It is clear to see that Saratoga’s population and 

water use are continuing to increase, putting more dependency and strain on 

Loughberry Lake thus increasing Saratoga’s chances of a water shortage. The drought 

of 1964 meant a severe water shortage for the city, which then had almost half the 

population of Saratoga today. If a 1964 drought happened again, not only would there 

be more a strain and demand on the limited water, but nearly twice as many people 

would be affected; 28,000 would be left without reliable water.  

 The third factor in Saratoga’s drought equation is Loughberry Lake’s storage 

capacity. It is clear that the lake is a relatively small water source for a city with such a 

significant growth rate. In comparing city’s water supply per capita to a place like New 

York City it becomes clear just how limited Loughberry Lake is in its water supply. 

Even in addition to the water supplied to city through the three supplementary sources, 

Saratoga residents have about fifteen times less water available to them than New York 

City residents. Additionally, Saratoga residents typically use much more water for 

outdoor use such as watering lawns and washing cars than the average New Yorker. 

Also suggesting Loughberry Lake’s limited storage is the summer of 2002. This year, 

Saratoga received 5 inches of precipitation more than the average, but there was still a 

water shortage. In June it rained almost twice as much the average, however all the 

excess water flowed over Loughberry’s spillway and out of the lake. Then, in mid-

summer, precipitation dropped and water use increased. Had Loughberry Lake been 

able to store the excess precipitation received in June, lake levels may not have dropped 

to such a significantly low level and the city may not have needed to implement water 

restrictions.  
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Loughberry Lake was created over a hundred years ago for a city with a fraction 

of the residents. Our data suggests that Saratoga Springs has simply outgrown its water 

source, and is therefore unable to handle any kind of long-term drought. Essentially, 

Loughberry Lake is small cup with a very limited water storage capacity. While the city 

is able to handle day to day water use, the strain on the city’s water supply in drier 

periods will continue to increase and the effects will become more severe as Saratoga’s 

population increases. Loughberry Lake and its three supplementary sources are not able 

to handle a 1964 drought and continue to supply a city of 28,000 people with adequate 

water; they are simply too small. + 

Drought and Drought Management in Saratoga Springs 

While drier areas of the western United States absolutely require drought 

management policies due to the higher frequency of water shortages, Saratoga Springs 

does not have set policies. There is no current long-term strategy for minimizing 

Saratoga’s overall water consumption. It is clear in a city named after water and one 

that receives six inches of precipitation above the national average, drought 

management issues are not a top priority in town policies. Despite occasional 

fluctuations in precipitation, in the last forty years Saratoga Springs has avoided any 

major water shortage situation. Based on the more than twenty years of experience of 

the chief water plant operator and the director of Public Works, catastrophic water 

shortages have been avoided. This semi-informal reactive approach has worked for the 

city. However, Saratoga’s current drought management plan has not recently had to 

endure a drought like the one the city experienced in 1964. Saratoga’s current drought 

management policy has worked, but never in a time of a severe drought. The current 
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reactive policies still heavily rely on moderately effective water restrictions and the 

supplementary sources to keep Loughberry Lake levels manageable. The water 

restriction notices state that failure to comply with the regulations will result in a $250 

fine but these fines are rarely imposed. Fortunately, the largest water users have been 

extremely responsive to the city’s request in voluntary decreasing water consumption. 

In limiting their water consumption, these big water users are not only sparing the city 

from supplying excess water to them, but their economic costs are cut. 

 Saratoga lacks a long-term drought management approach. The city has 

recognized this problem and its vulnerability to water shortages, however their efforts to 

move to a water source with a bigger storage capacity have been met with significant 

controversy. Long-term drought policies are extremely expensive; Saratoga would need 

to spend millions to build a water treatment plant at a new water source. Nevertheless, it 

has been shown that in other drought management policies across the nation, the best 

economic approach is a proactive drought policy. The social, economic and 

environmental impacts of a drought are extremely expensive and could be avoided with 

a proactive drought management policy. 

 

Conclusion 

Saratoga Springs cannot dictate how much precipitation it receives and it is 

inevitable that the city’s population will continue to grow. However, the water storage 

capacity is one thing that the city can change.  Though it maybe simple to disregard the 

findings of our study and argue that we won’t need a larger water supply any time soon, 

a drought as severe as that of 1964 can happen tomorrow. To prepare, a proactive and 
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effective drought management plan for Saratoga must include a water source with a 

larger storage capacity that is guaranteed to provide water sufficient to meet the need of 

Saratoga Spring’s citizens.  
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 APPENDIX C: Precipitation, Water Use and Storage Capacity Data, Water Restriction 
Data, Water Users 
 

 

Figure 1: Saratoga Springs Annual Precipitation 

Source: National Climate Data Center 

 

 

Figure 2: Average Monthly Precipitation in Saratoga Springs 

Source: National Climate Data Center 
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Figure 3: 1964 Precipitation Compared with Saratoga’s Average Precipitation 

Source: The National Climate Data Center 
 
 
 
Figure 4: Annual Water Pumped from Treatment Plant  

Source: Water Treatment Plant 
 
 
 
Figure 5: Saratoga Springs Population 

Source: U.S. Census Bureau 
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Figure 6: Water Pumped Monthly from Treatment Plant 

Source: Water Treatment Plant 
 
 
 
 
Figure 7: Available Gallons per Capita 

Source: New York City Department of Environmental Conservation 
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Figure 8: Summer Water Use in Water Restriction Years 

Source: The National Climate Data Center 
 
 
Figure 9: Saratoga Springs Water Restriction Notice 

Source: Department of Public Works 
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Figure 10: Summer Water Use in Water Restriction Years 

Source: Water Treatment Plant 
 
 
 
 
 
Figure 11: Saratoga Springs Biggest Water Consumers, 2007 
Skidmore College  
Ball Corporation 
N.Y.R.A. 
Saratoga Hospital  
New York's Office Parks Rec & His Pres 
Ellsworth Ice Cream Plant- out of 
business 
Saratoga Harness Racing Association 
Wilton Water & Sewer Authority 
Wesley Health Care Center  
Prime Management Company, Inc. 
(Sheraton) 

Source: Department to Public Works  
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APPENDIX D: Interview with Tom Kirkpatrick, Transcript 

Interview with Tom Kirkpartick, Chief Water Plant Operator 
Date of Interview: March 20, 2008  
 
Note: Some of the interview was not transcribed because nearing the end of the 
interview, he left to find and print data. During these times the recorder was turned off 
and turned on again when he returned. 
 
Q: Could you just state your title and responsibilities? 
A: Chief water plant operator, operate the water plant make sure that the water is up to 
the standard of the health department. 
Q: And your daily responsibilities include… 
A: making sure the water is up to the standards of the health department, you know, safe 
potable water 
Q: I know Saratoga is a really water rich area, but how would you define drought for 
Saratoga? Is it a factor of precipitation or water use or LL container levels? 
A: Well, precipitation, of course, the water use definitely in the summer, we’re pumping 
twice as much the daily average 
Q: which is… 
A: our average is about 3.7, 3.8 mgd, and we’ll be pumping 7.5, 7.6, actually more than 
that when you figure the other plants water, geyser crest and Interlaken, so you’re 
talking about 8 million gallons a day sometimes 
Q: in the summer? 
A: Yeah, that sometimes, not everyday, but the peak demand can be that much. 
Q: So a definition of drought relevant to Saratoga would include all those factors? 
A: uh, well a drought is just a dry period, I mean, uh, I don’t know what you mean 
Q: Well it’s just some, I mean if there’s a lot, I mean a steady amt of precipitation 
throughout the year, but then water use in the summer increases, and now you have a 
shortage of water even though you have an avg amt of precipitation 
A: Yeah, you could have not even water and not have a drought, too, it all depend on 
your safe yield and all that. Uh, I don’t know what you’re talking about generically a 
drought, or… 
Q: Essentially like a water shortage, like a drought not being able to supply enough 
water  
A: That’s the factors that that relies on that the how dry it is, for how long, you know, 
us not being able to recoup what we lost, it may not be a real drought, in the definition 
of a drought, but it could be a water shortage, A few years ago, we had a just a short 
period in July I think it was, where we didn’t get any rain for about 4 weeks, and we 
were dropping over an inch a day in the lake, so, if that’s sustained, I think we’d 
dropped something like 16, 18 inches something like that in a matter of 20 some odd 
days. Then luckily it rained, but if it’s drawn out longer, say if you had a dry summer, 
the whole summer, we’re going to have problems, because LL isn’t big enough, the 
city’s outgrown that.  
Q: As of now, does Saratoga have a drought policy, or a drought management plan?  
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A: Uh, no, not that I know of. Uh, that’s city hall. If I think there’s a problem with the 
lake level, or something like this, we monitor it every day especially in the summer, uh, 
I’ll relay the info to him, I may suggest to him that we may need water restrictions, or 
something like that. OR when we turn on Bog meadow, I’ll advise him when I think we 
should do it, uh that’s supplements LL, but the decision is down there. 
Q: SO at what point would you notify the DPW 
A: Uh, it varies, it could be…there’s no written policy, but I’ve been here for 24 years, 
and I know if the lake is dropping in the spring, you know what we better do something 
quick or be aware of it because if we’re dropping then, and before the heavy season, 
um, were going to have problems. If it happens late in the summer, it’s not so much of a 
rush because you’re not going to have that draw for that long of a period of time. It 
depends on the month, time of year, right after the first part of Sept. The usage will drop 
right off and that will give the lake time to recover. There’s nothing written in stone, it’s 
just my experience, my gut feeling…when, uh… 
Q: So it’s highly contingent on water use 
A: Water use and the time, say we’re not getting the rainfall that we should be. IF we 
don’t get it in the spring, that could be a problem for the whole summer. So you might 
have to make, I might suggest, you know we may have to have restrictions this summer 
if it was something like that. Luckily we haven’t had to do that, the only time we had to 
do it in the last ten years, I think twice we had restrictions, and they weren’t that long 
Q: Do you remember the years? 
A: I don’t, Billy might know that. 
Q: We were going to ask him… 
A: One was about 3 years ago, I think, but that was only for say a month, and that was 
just restricting watering lawns uh, odd, even days, I forget how they did that. Now he 
knows, they sent out notices and side of the street, I forget how they did that now, odd, 
even days. In years past, when I was a kid, I can remember the restrictions a lot, that 
was before bog meadow, when L was really, we had a real drought then, this was back 
in the 60s. There were restrictions for years, when you could only water your lawn 7-9 
in the morning 7-9 at night. They’ve done it differently through the years, but that’s 
their decision down there.  
Q: How have Saratoga’s water needs changed over time, have you seen a steady 
increase with the population growth? 
A: um, surprisingly, not that much, of course there has been an increase, but with the 
low flow toilets, and the plumbing technology they have now, faucets and everything, 
people, especially the new construction has all this, evolved, it’s cut into the use, it’s cut 
down on the usage, so it hasn’t gone up, you know, linearly, it you know, it’s been 
decreasing, it’s been increasing, but it’s uh, I don’t know how you put it, it’s not as 
much as say uh, the uh, say the size of the city double in the last 40 years, which 
probably has, or close to it, the water usage has not doubled, it might have gone up 25 
percent, that’s do to the new technology and conservation efforts by the city, lead 
detection, we tried to nip that in the bud, you know, when water mains are leaking, that 
can be a problem, sometimes, because a lot of these things you don’t know they won’t 
surface. You can have a water main leak and a few years ago there was some, there was 
one, I think west circular street it was right by a storm drain, it was leaking out and 
going into the storm drain, or the sewer, so it never surfaced, it was wasting a lot of 
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water, and finally the road caved in, so once in a while, and Bill will tell you this, we 
bring in lead detection experts and they go through the city and try to find major leaks. 
Q: And then you mentioned water conservation efforts, have there been others? 
A: That, and just with the new codes for new construction and everything, we just try to 
educate the public about water conservation 
Q: Are the main motivators behind those efforts pure conservation or because we’re 
concerned about water levels in Saratoga 
A: Well we’re concerned about the water levels in Saratoga because we’re outgrowing 
our supply um and the cost, you know it’s just makes for good business to conserve as 
much as possible. 
Q: So in addition to Bog Meadow, how else, what else have you done to increase the 
water supply of LL? It’s almost not the amount of rainfall you get in the area, it’s the 
container of LL is so small. 
A: Well, I’ll give you a for instance. We have the rights to the water in LL, we own the 
lake, it’s a man made lake, if you go over there now, you’ll see water going over the 
spillway, it’s been going over the spillway since last October, it’s just on overflow, all 
that water ends up flowing into SL, eventually into the Hudson River. We could use that 
water, we don’t need it now, we have a full lake and the demand not good, in the 
summer I told ya, we could be dropping an inch a day or even more. All that water we 
lost we could have used, in other words, that basin that holds the water is just too small, 
and that’s what a lot of people, they just don’t get it. They say what the yield is, how 
much water, that water is all going to waste now, there’s nothing to do with it, it’s just 
going over, if we did have a bigger storage area or lake, that would hold it, that we 
could use it more, you know, I know we’re probably no where, the city is looking to tap 
SL, and nothing would change with respect to that, that would just be a pumping station 
coming here. We would use LL as long as we could, cause that’s gravity feed right from 
the lake, you know hopefully it would be years before we would have to use SL, but 
right now, we would want to for the supplement for the summer when that lake is 
dropping when all that water that we had here should have had then, you know, that’s 
what a lot of people don’t get that, the lake is just too small.  
Q: So you were mentioning back to what you remembered in the 60s and the month 
restriction a couple years ago, what you did during the past drought, would you take 
different approaches from what you did in the past to future plans for a drought, what 
the changes might be 
A: What we have done is added other sources, the city had the capability of pumping 
into the city from geyser crest and the city took over Interlaken’s well system last year, 
so that’s another 300,000 gallons that we didn’t have last year. Hopefully, we won’t 
maybe that’s just the little bit that we need 
Q: So it’s more preventative, rather than if something happens and you’re just reacting? 
A: Well, yeah, that’s what you want to do, that’s why you’d like to have SL, but as far 
as, you know, that something to be seen, you won’t know until it happens, if we ever 
had a drought to the magnitude of what we had in the 60s, who knows what would 
happen with this lake. I saw that lake, it had to been down, it was almost depleted, the 
north end of the lake was nothing but a stream, you could see about 6-8 ft, down on that 
intake house out there, that’s how low then, that lake at that point is only 23 ft deep, the 
intakes are only 12, oh, it’s no more than 17 feet, that’s the deepest one, 
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Q: If anything drops below that there no getting 
A: you can’t use it, there may be water in that lake but you can’t get it out.  
Q: So, I have a couple more questions, how does the capacity of LL compare to relative 
communities around here? 
A: Well, when you’re talking about cities like uh Albany, Troy, they have huge 
reservoirs, they have done things the right way. When communities around here, it’s a 
different thing, a lot of them don’t have a water supply, they have wells that sort of 
thing, Clifton Park same way. I think that’s why they’re pushing for county water thing, 
because these towns never had the foresight say that Saratoga did when they built this 
lake in 1870. You know to supply for the future, I think they did a good job. There are 
places like Albany, Troy, they did things right. Schenectady uses Mohawk River, um, I 
think, uh, Waterford used the Hudson River. The cities in the capital district, the cities 
are better off than us because they haven’t grown as much as we have and you know, 
when they did this, 138 years ago when they built this lake, it was just a sleepy little 
village, and to last this long shows that they did a good job, but other towns Wilton, CP, 
Greenfield they don’t even have a really, all they are is wells, so to tell you the truth, I 
don’t know if we had a drought, what it would do to them, a major drought is going to 
drop your groundwater level, and with all the building that happened in Wilton in the 
last 40 years, you know, that could be significant drop in that water table. I think we’re 
better than the towns around here, but not as well off as the bigger cities.  
Q: That is about it, we were hoping to get some data from you and do you know where 
we can find or do you have access to some pictures from previous droughts of the low 
A: I wish I did, I’ve been looking for some myself, I don’t know if the Saratogian 
would have any in their archives 
Q: We were thinking that they might, and Bob Turner said something about Bob 
Murray in the 60s about a memo about drought, he said to check the Saratogian, they 
might have pictures.  
Q: Is there anything else we should know? 
A: No, I mean, you say you’re talking with Billy…he’s pretty up on all this, very 
concerned about the water usage and basically I just keep him apprised about what’s 
happening here, they set the policy down there, what they want the city to do, as far as 
restrictions anything like that, conservation, anything like that, basically that’s it. 
Q: Thank you very much.  
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Appendix E: Interview with Billy McTygue , Transcript 
 
Interview with Billy McTygue, Director of Public Works 
Date of Interview: March 25, 2008  
 
Note: Again, some of the interview was not transcribed, particularly nearing the end 
where McTygue spoke of issues that were off our topic. He also accepted two phone 
calls in the interview.  
  
A: There was a couple of events, in the past couple dozen years where we had to put, 
because of when we run into several weeks of dry weather during the summer, 
especially during the racing season, we often have to put water restrictions in place on 
outside water use, the last time we had to do that was 2005, a short period, during 
August 
Q: which entails 
A: we put out a public notice just telling everybody that the city is instituting a ban on 
all unnecessary outside water usage 
Q:  
A: That was 2005, that was a short event in 2005, prior to that, 2002 we had restrictions 
in place, same thing, we had several events in the last 6-8 years during august where we 
had to impose water restrictions. Now, that doesn’t mean there was a long term drought, 
but it was enough to cause us worry on the level of LL and that’s why these restrictions 
were put in place, as a precaution during those heavy usage periods, weeks when we 
were experiencing little rainfall and we put into effect bans on outdoor water usage 
Q: Well we just, starting from the top, being as broad as possible. How would define a 
drought specifically for Saratoga, because not necessarily a drought, water shortage, 
because it’s not necessarily based on the lack of precipitation but you’re saying a high 
usage in water would be more impacting… 
A: Well, drought in terms of our water supply vs. a drought in other terms, a drought 
could be defined in agricultural terms, we of course define it with respect to the impacts 
on this department, it has to do with the city’s ability to sustain dependent water supply 
and that period of high usage during July and august when that becomes more sensitive 
if you get several periods of no rain, it could cause us serious problems on LL 
Q: SO as of right now, does Saratoga have a drought policy and what is it, is there a 
specific…We talked to Tom at the water plant and he basically said, when I asked him 
the same question when something like this would go into effect? Are there specific 
levels? 
A: It depends, yeah, if uh it’s at the beginning of the racing season, at the beginning of 
July, say the third week in July and we’re 12 inches below the spillway, the lake level is 
12 inches below the spillway at the reservoir, that’s cause for concern because you’ve 
got the whole racing season to get through and if it looks like a sustained drought is in 
plight, we would seriously think early on imposing water restrictions before it got too 
dramatic. Now that scenario might change a little bit if we were halfway through the 
racing season. It’s all about that heavy demand period, once we get by August, it’s not 
such a problem. But the lake is so small, LL is so small, that those demands, when were 
pumping 8 million gallons a day out of the water treatment plant, drawing water off the 
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lake and there’s little coming in from the lake, you can practically stand there and watch 
that lake level drop, it’s that serious, the lake is only 23 ft deep at it’s maximum point, 
it’s a shallow lake. So is there a set rule, hard and fast, no. It’s a combination of factors, 
having to do with forecast, what’s the weather forecast, what’s it look like, what’s the 
long-term outlook like, are we in a sustained drought period, um, again, the month, the 
week we’re looking at, is it in August, is it in July that we’re starting to feel the pinch, 
those are really the factors that would cause us to put something in place and it really 
has to do with looking at the overall picture to see what we can do to get through the 
season with minimal disruption. And that’s a disruption, you know we don’t like having 
to put restrictions in place on water usage, however we’re forced to do that just to 
protect the reliability of our potable water system. So it’s not a simple question of at 
what point do you so many inches below the spillway, do you kick in water restrictions? 
It’s multiple factors and we do have a hedge, last year for instance we turned on early, 
we tried something a little difference, we turned on early the water supplemental supply 
from BMB, that takes water out of BMB and pumps raw water into LL. We turned that 
system on early last year and it worked out pretty good, we maintained good levels 
throughout the whole summer because when the lake was starting to drop late/early 
summer, when we see things drop up there a little bit we just thought we’re going to 
maintain the lake levels best we can and turn the system on, the supplemental system, 
pump early, we didn’t have any trouble all summer. But that’s you know about 
management of the system as best we can with the resources we have. 
Q: Are you worried about BMB because it’s smaller as well and if during a drought it’s 
going to not… 
A: BMB historically has been one of the few streams in the area that has not been 
affected by drought and that’s why the city originally back in the 60s used BMB in fact 
it was an emergency situation that the city was facing, 64, 1964, that was the drought of 
record. That all our study, the water study that we’ve completed, I’ll talk to you about 
that too, everything in that water study is based on the 1964 record year drought That 
year was when the city put into place emergency overland supply system to pump water 
from BMB over to LL, overland pipe system and pumps, really kept the city going 
during that serious drought period, pump raw water from BMB into the Lake. BMB 
remained sustainable throughout the drought, it’s kind of a unique stream on the far 
edge of the city. 
Q: Do you know why that is? 
A: I would say that it is fed by upland springs, spring fed brook, that has its source in 
the upper hills in the town of Wilton, so it’s always been a good reliable spring during a 
drought and we eventually installed a dam and a small impoundment area and installed 
pumping facilities down there to pump water out of BMB directly into LL. So that’s our 
what we call our supplemental water supply, from BMB. IN my view of that today is 
that we’ve outlived that relatively small supplemental supply system. It’s served its 
usefulness over the years, its time to address the city’s problem in a more significant 
way, which brings us to the current water development project we’re working on for 
Saratoga Lake 
Q: Just questions on this (water restriction posting). How effective, do you just post 
them, do you put them in the mail. Like how effective is something like this going out 
and reducing water usage? 
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A: Very effective, very effective. We put notices in the newspaper, of course there’s 
new stories when we do something like this, the media picks up on it. We get the word 
out as quick as we can when we impose these restrictions. We hand out those fliers, if 
we see neighborhoods around the city that haven’t gotten the word, still using their lawn 
sprinklers, we go into those neighborhoods and deliver those by hand. Have our people 
go out and put those on people’s doors, so um, yes it does work, we see immediate drop 
in usage, when we impose restrictions on outside usage 
Q: How are they enforced? 
A: The city ordinance pertaining to the city’s right to impose usage curtailments on 
outside usage. The city charter give the dept right to do that in emergency situation as 
we see it, so we do have the authority to impose outside usage restrictions. That falls 
under general enforcement of city code. So the city code enforcement officers or even 
the police officers can assist us in enforcing that rule.  
Q: Are there many major issues or problems with these types of restrictions, asking 
people for voluntary restrictions versus actually putting a limit on how much people can 
use like where the water were to shut off, how effective, or what are the major problems 
if any. 
A: I think it’s best if you have to put restrictions on outdoor usage and some 
communities handle this differently, try to keep it simple people to understand is the 
best approach. Some communities have odd/even days, they’ll juggle odd/even days 
when you can use water. That does allow flexibility in doing something like that, it does 
allow people to take care of their gardens, things like that. Whereas, I think I might 
notice if we, yeah, we allowed water gardens with a handheld hose, no automatic 
sprinklers. SO when we put a restriction in place, we are sensitive to that. People have 
gardens, vegetable gardens that they’re trying to grow, we’re sensitive to that, so I 
remembered us doing that on every occasion where we put outside water restrictions, 
where we focus on automatic sprinklers, washing cars, washing sidewalks, driveways, 
that kind of stuff, during summer that a lot of people like to do. If you stop that, you’ll 
see an immediate million gallon a day drop in usage, quickly, very significant. Your 
study is looking at droughts of the area? 
Q: Primarily we’re focusing on Saratoga, and how sometimes it’s a challenge because 
we are water rich and I think it’s even more pertinent just because with the issue of 
containing levels of LL are limiting, it’s a container problem, not… 
A: Yes, it is volume of that lake. Generally that’s it. What’s the effect of a drought on 
this part of the country this part of the state, people’s lawns burn up, they have to stop 
worrying about having a green lawn Other than that, the effect is on our ability to 
supply potable water. Beyond that, you know, it’s usually hot, people have to put up 
with heat, but we don’t get hit with the serious overall impacts that they get out in the 
Midwest or Midwest because we are surrounded by water resources so if we had a 
larger supply source, such as SL, we wouldn’t have any problem during a sustained 
summer drought. We’d have plenty of water. 
Q: So, Are there any other changes for future droughts, is there anything you would do 
differently, or this is effective, this can work, as long as we keep using LL as a water 
source and water shortages are an issue… 
A: The key is to watch this closely, it’s a management issue for this dept to watch the 
level of the lake and considering where we are in the season and make the call 
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accordingly. Don’t wait too late, if you’re really going to manage this appropriately to 
get us through the high usage period during August, you really have to keep a close eye 
on this and when that lake starts to drop, you can’t just wait to late to have that in place. 
Because if a real hot spell kicks in and you wait too late to put restrictions on, you’re 
going to be behind the 8-ball in trying to struggle to get us through. I never want to see 
the city in a situation in which we’re having to put on restrictions in place further than 
that. The next step beyond this would be to limit industrial use of water, in terms of 
business and industry and tell them, car washes and tell them to stop using it course 
they’re in business, they’re a commercial user. We try our best to avoid that, and since 
I’ve been here, we haven’t had to do anything like that. That would be the next level, 
we would go to from here, asking for restrictions on outside usage the next thing to turn 
to would be outside businesses. That would be bad, we would have to go to our 
industries to stop using so much water 
Q: Bob Turner mentioned, he thinks it was in 2002, that you went to largest water users 
and asked them to voluntarily reduce their water usage. 
A: Well, we made an effort to contact the industrial users, big users, Skidmore included, 
and we had a, the racetrack, and we had a sit-down and talked about opportunities for 
conservation, it was good, and it was good, it was more of an awareness opportunity for 
us to go and sit with the heavy users and say if there’s anything you can do to help us 
get through this heavy period. They were most cooperative. Some of the industries says, 
we had a meeting with Quad (?) Graphics, Ball Manufacturing, they were sensitive to it. 
They were willing to do whatever they could to be more sensible in the use of the water 
systems during their manufacturing operations. And Skidmore, it was good, we had a 
good conversation at the time. They said they were instituting measures on outside 
usage and trying to curtail any unnecessary usage on college property. And it forced 
them to institute water saving measures up there with fixtures to save water. I know 
they did that. They followed through on that, water saving showerheads, all kinds of 
opportunities in their own facilities to conserve water and save money too. 
Q: Who were some of the other biggest users?  
A: Um, the biggest users, I can get a list for you, maybe she’s even got the quantities. 
She’s going to get that list. What I am looking for is some usage, this information is 
dated, this was back in 2005, this stuff is old. Saratoga Hospital, Ball Metal, Skidmore, 
Quad Graphics, NYRA, The Hotel, Four Winds, Ellsworth Ice Cream, but they’re out of 
business, SPAC 
Q: So you went to them and had a talk with them about the situation. How did you go 
about asking them? 
A: It was just, nothing, it was more of an informational opportunity, for them, the 
industrial user and the city to sit and discuss the immediate problem and the overall 
situation of the city and to encourage them to do whatever they can to use less water, 
depend less on the city system. For instance, our discussion with the racetrack. We’ve 
been under discussion with them for several years now, encouraging them to reduce 
usage and to become less dependent on the city, especially their outside needs, they 
have wells up there and good ground water that they should be tapping, you know a 
system of wells they can install, stop using so much city water, especially for watering 
their Greenfield turf course. We encourage them to do that, they are, in fact they are 
doing that as we speak, they’re continuing to expand their well system within the infield 
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of the racetrack, put in more wells, and increase their own opportunities for watering the 
turf course on the racetrack. Cause it doesn’t make sense to use city water to do that if 
they’ve got the availability to put in a system of well points and draw water out of the 
ground. Cause it’s there, use what’s there, what are you using city water for. They’ve 
instituted a program to focus more on doing that. And they’re saving money, it’s going 
to be a big savings for them if they can reduce the quantities they have to buy from the 
city. So the new management at the racetrack, Charles Heywood, he worked with us, 
really, back in 2005, we had a sit-down with him and his people it was the beginning of 
the August Racing meet when we instituted these restrictions. We had a really good talk 
with the CEO at the racetrack and he pledged his support for working with us to get the 
racetrack to be more of a good, stop using so much city water unnecessarily. He 
understood the problem, this is crazy and he promised he would do anything he could 
do to get the racetrack on a more responsible program, so and they’re doing that. In fact 
we had a sit-down with their facilities manager last month he and in and updated us on 
what they’re doing up there, so that’s good. Sometimes it’s just communication, sitting 
down and saying, this is our problem, what can you do to help us. And that’s what it 
took. As a result of the meeting we had that year with him, going up and encouraging 
the racetrack cause they were on our list, we stopped to talk with them and that was 
when the race meet was getting underway, and we were worried, we were into several 
weeks of little rain, they understood the problem and they would do anything within 
their facilities up there to curtail unnecessary water usage. And the barns, where they 
throw the hose on the ground when they’re washing horses, throwing the hose on the 
ground running, so they worked with us and they’ll make sure that stops. Put the word 
out through the barns, “you do not leave a hose running while your washing horses//” 
Little stuff like that that they instituted and they started, they did everything possible 
that summer to use their well system, make sure they’re not filling their water trucks on 
the city systems, water trucks that they’re putting water on the race tracks with. Start 
using their own wells for that. In 2005.  
Q: And that’s when you went to talk to everyone, in 2005? 
A: Yeah 
Q: Do you have their usage on average, or before you went to speak with them and then 
after you spoke to them  
A: We weren’t so much, we were just trying to make them aware of the problem that 
the city’s facing. We didn’t want to tell industries in the city that they have to stop using 
the system. We just wanted them to be aware of the difficulty we face especially during 
late July and August especially if we hit a dry spell, they need to be cognoscente of the 
issue we’re faced with and that had real value, making people aware, and do what you 
can, institute housekeeping measures that saves the city’s water and highlight 
opportunities where they can save money. And they’re eager to sit and have that 
discussion. They need to think about how they can use less water and save money, 
they’re usually all ears, but everyone in the city, they understand the issue, that we’re 
the premiere focus with it, it’s a racing community during that 6 week period in august 
and that we have to do the best we can to put on the best show we can and we got to 
have enough water for everybody. They were very cooperative. We found every one of 
them to be very cooperative and most willing to do whatever they could to focus on 
reducing their need for city water system. So it was kind of just a proactive thing, we 
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didn’t just walk in and tell them they needed to stop using water, No, no, these people 
are in business, they are the foundation of the city, the big users. And we’re not looking 
to have them in any way disrupt their businesses, only to think about what we’re facing, 
and they were very sensitive to that 
Q: Did you offer guidelines of steps they can take?  
A: No, because I wouldn’t attempt to tell Skidmore, or Ball Manufacturing what 
opportunities they have for water savings, they know, I don’t need to suggest that to 
them, All we did was present to them some of the facts and figures that we’re faces with 
trying to keep up with demand when it’s hot out, limited supply of water, with the lake 
that we’re tying to get through the season with. And everyone understood, so I wouldn’t 
try to pretend to tell them that. They all had their ideas. Skidmore was very helpful, they 
knew what to do in water conservation measures, and they did it. And that has a lasting 
effect for their whole operation. If I remember correctly, they told us they were already 
underway. Because, see, this stuff was hitting newspapers, prior to us going out sitting 
down with many of these folks. It was in the media. They were already hearing about it. 
The city’s facing drought conditions, restrictions on outside usage we were asking 
people all this in any way we can. So if I remember correctly, when we went to 
Skidmore, they told us they had already implemented a program of some of the simpler, 
immediate things they can do, water saving fixtures, wherever they could as quickly as 
they could. Course, they’re not looking to save water, they’re looking to save money. 
They had already gotten the message before we got there, they were already underway.  
Q:  When you call these people, who do you sit down with? 
A: With their facilities manages, those are usually the people we had a discussion with. 
If they wanted to invite others into the discussion they did that, managers. With the 
racetrack, we went directly to the CEO, they needed to change their ways, and we had a 
great reception, he was very cooperative. He was new, coming into the position, eager 
to have a talk with us.  
:: Phone call and discussion on court appeal:: 
A: Water study information. The DEIS and FEIS over at the public library at the 
Resource desk you’ll find a lot of information in LL. The 1988 Sutherland Report. 
Comprehensive study of LL, You’ll want to see that. Recommendations to protect the 
future reliabilities of LL. The one thing that they got wrong in this study, if he had to do 
over, he would not have mentioned, he said something in here that it was his opinion 
that the lake had 10 years of lake left. He missed that one, cause we’ve been doing 
pretty well managing the lake. We instituted several management policies on the lake, 
cut the weeds, weed harvesting the weeds, that’s helped in the overall quality of the 
lake, minimized the weed growth, quality and taste of the water. So if he had to do it 
over, our adversaries will say they got it wrong because there will only be 10 years left 
on the lake, but that doesn’t remove the facts and data that support the overall 
conclusions of this study. We did all the short-term recommendations that were in here, 
to improve city’s ability to increase our quantities. Like I said, weed harvesting and 
improving well facilities down at geyser crest well field. Whatever opportunity we 
could initiate short term we did, plus the long term recommendation of this study was 
that the city needed to go out and find a larger water source and that’s why we find our 
self in 2008, this was 1988, we find ourselves mired in this argument finding a source of 
supply for the city. That’s what the city on a track to find something to replace LL. It 
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was primarily because of this study It’s been a battle ever since. Dealing with interests 
of Saratoga Lake. They somehow think that you know it’s going to be the end of the 
world in SL is tapped as a drinking water source for the city. You’re up against all those 
naysayers out there that have no, in my mind, they’re short sighted, they don’t 
understand or don’t want to understand what they’ve been told repeatedly that could be 
used as a rec lake at the same time the city could be drawing as a potable water supply. 
We’ve told them that, some people don’t want to listen. So that’s why you just heard 
Times Union calling me about the recent decision we got from the court of appeals 
denying SLPD’s appeal. That was a big victory for us, it’s over, I suggest that all the 
legal challenges too are environmental review of the project are at an end now. 
Q:  
A: Dr. Sutherland and his team they work for the DEC at that time they were for 
environmental conservation, so we contracted with DEC to do this study. The city paid 
100,000 dollars back in 1988, and that’s how this came about. They provided us with 
the idea that we’re slowly losing the lake and we have to do something about it, and 
here we are. I am a firm believer that we should in fact proceed with solving our own 
water problem utilizing SL and not relying on the county or anyone else to determine 
our future relative to water, I think we have the means to do it, the city should proceed 
with its own solution right there on the eastern edge of the city, SL, lies partly within 
the city, so we’re not having to go outside the city with our intake pipe and pump house, 
that’s all within the city on the shoreline of the lake, I think in my mind, maybe I’ve 
been at it for so long now, keep pushing this project, I think it’s best to solve this whole 
water problem rather than be hostage to the county, or someone else who wants to 
determine our water rates, we can do it best, we can do it cheapest. We’re going through 
right now a discussion with city council to raise the city water rate. We’re one of the 
cheapest water rates in the area. We’re one of the lowest in the state 
Q: Why? 
A: Just because the city’s managed it’s resources of the years and has been very cost 
conscious and holding the line on operations and at the same time taking care of the 
system, it’s been good management of the system. Our water rate, it speaks for itself, 
our system, I think one reason our system is paid for, we don’t owe big debt on the 
water plant, we’re doing work up there, modernization, work is ongoing. Last year we 
just installed new technology in water disinfection. We completed a new water 
disinfection system. Cutting technology. We’re very proud of that. We’re continuing to 
invest in improved efficiency of the plant and distribution of the city as well. 115 miles 
of water pipe in our city owned dist. System. So, system is pretty much bought and paid 
for. SO you want to know how in recent times we pretty much chug along and maintain 
a reasonable low water rate, we’re not paying off a lot of debt so forth on this system. 
We’re picking some of it up now, because we’re choosing to do things, in the way of 
modern technology that we want to bring into the system. For years we had the 
compressed gas chlorine system and we wanted to get rid of that and that was 
dangerous, we were always worried about those chlorine tanks at the WTP. It wasn’t so 
much of an issue when it was country up there, that section of the city. But urbanization 
has taken its toll in that section of the city and now it’s all developed and having the 
containers of compressed chlorine gas in that plant, became more of a safety issue. So 
we set about investigating our alternatives we hired a firm of water consultants looked 
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at various alternative in water disinfection to get rid of the chlorine gas system. Then we 
decided on this new system 
::Phone Call:: 
Q: We’ll let you get back to your work, but is there any additional you want to add just 
for drought policies or anything related in the area? 
A: Again, I think if you go to the DEIS over there, coupled with the other report 
information, I think you’ll find lots of good info related to droughts in the city. This 
seems to be a natural for you to look at this stuff, there has to be a lot of rainfall. I 
would think that between this study and the DEIS, you’ll find all those studies over 
there. Beyond that, we’ve done a lot of, this water study is probably one of the most 
comprehensive water studies done in this region on any lake. We knew that it was going 
to be challenged when we started looking at SL. We knew that everything was going to 
be challenged through the courts. That’s why we did it, a real comprehensive look at the 
issue. We all knew we had to produce a document that was going to sustain any court 
challenge or any argument that somehow we fast track the enviro review. We knew the 
document would have to stand any challenge and it did. In fact the, let me give you a 
copy of the report of the appellate court. It was a tremendous decision, the court of 
appeals just denied to hear the case, so they didn’t have to review, they just denied the 
case, and that’s 98 percent of the time what the higher court in the state does, unless 
there is a real issue of law that still remains unresolved at the lower court. The higher 
court is just not going to hear a case, this was unanimous at the appellate level, this was 
a 7-0 decision. It was in the state supreme court. They do talk about, the case came from 
an order of the county courts, Judge Nolan, he in fact rendered a decision that we 
weren’t satisfied courts and we appealed that to the appellate court. We reversed his 
decision. And it’s quite a turn of events for us. Going back to your issue about droughts, 
you’re going to get weather info? 
Q: We have precipitation levels…I was hoping to get water usage, and to impose those 
two graphs… 
A: Pumping information? 
::leaves to get copies of pumping information:: 
A: It’s just come to a point where we’ve outgrown the lake. I mean it’s that simple. The 
city’s just outgrown that lake. It’s just a crazy way to operate, worrying year to year 
whether or not we’re going to get through the season without imposing restrictions of 
water uses. It’s not a good way to operate. So, we’ve got to get on and find a large water 
supply source, and that exists, right in the eastern side of the city. It’s should be pretty 
easy. We’ve got a couple of knuckleheads who won’t listen. OK, anything else? 
Q: No, I think that’s it, we’ll let you know when our presentation is. Thank you so 
much!  
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