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Executive Summary 
Heat stress remains one of the most persistent 
and least well-managed occupational hazards 
in the oil and gas sector. Crews routinely work 
ten- and twelve-hour shifts in flame-resistant 
clothing, under direct sun, adjacent to heat-
radiating equipment, and often at remote sites 
where relief is not immediately available. Under 
those conditions, fluid and electrolyte balance 
is not a wellness topic. It is a safety control. 

The guidance most crews were trained on is 
out of date. The familiar “eight glasses a day” 
rule has no basis in the occupational literature, 
and thirst — the cue most workers rely on — is 
an unreliable indicator once heat, workload, 
and protective equipment are combined. 
Contemporary guidance from OSHA, NIOSH, 
the CDC, the National Academy of Medicine 
(NAM), and the European Food Safety 
Authority (EFSA) has converged on a different 
model: scheduled, individualized fluid intake, 
bounded at the upper end, and paired with 
deliberate electrolyte replacement. [1], [2], [3], 
[4], [5] 

This paper sets out three practical conclusions. 
First, the general-population baselines 
published by EFSA and NAM — 2.0 to 3.7 liters 
per day from all sources — are starting points 
for sedentary people in temperate conditions 
and do not describe what a crew working in 
heat needs. [4], [5] Second, the operative 

federal guidance is a drinking pace rather than 
a daily total: about 8 ounces every 15 to 20 
minutes during heat exposure, equivalent to 24 
to 32 ounces per hour. [1], [2], [3] Third, there 
is a ceiling. NIOSH advises against exceeding 
48 ounces in any hour, and joint OSHA–NIOSH 
guidance recommends not exceeding 12 
quarts in a 24-hour period, because diluting 
blood sodium is itself a medical emergency.  
[1], [3] 

A fourth point is regulatory rather than 
physiological. OSHA’s proposed federal 
heat injury and illness prevention standard 
remains unfinalized as of August 2026, but 
the agency’s Heat National Emphasis Program 
was renewed and expanded in April 2026 and 
now runs through April 2031, and General Duty 
Clause enforcement continues in the interim. 
Operators should build to the proposed 80°F 
and 90°F heat index triggers now rather than 
wait for a final rule. [6], [7] 

The closing sections translate these findings 
into a field-ready protocol covering hydration 
station placement, pre-shift screening, 
acclimatization scheduling, work/rest cycles 
driven by wet bulb globe temperature 
(WBGT)1, supervisor training, and the 
documentation an inspection would ask for. 



1. Why Hydration Is an Operational Issue 

Oil and gas work concentrates nearly every recognized risk factor for heat strain in a single job. The work is 
physically demanding and often sustained rather than intermittent. Flame-resistant coveralls, gloves, hard hats, 
and respiratory protection restrict evaporative cooling precisely when the body needs it most. Much of the work 
occurs on unshaded pads, catwalks, and tank batteries where radiant load from steel and equipment exceeds 
ambient air temperature. Shifts are long, rotations are compressed, and remote sites limit how quickly a struggling 
worker can be moved to a cooled environment. 

The performance consequences begin well before a clinical heat illness does. Dehydration degrades reaction time, 
short-term memory, vigilance, and decision quality, and it does so at deficits small enough that the worker does 
not feel impaired. On a drilling floor or during a confined-space entry, those are the exact faculties that separate a 
routine shift from an incident. Dehydration is therefore best understood as a human-factors hazard that raises the 
probability of every other failure mode on site. 

What has made hydration management harder, not easier, is that the intuitive answer — drink more — is only half 
correct. The same crews that under-drink during a shift sometimes over-drink before and after it, and the resulting 
dilution of blood sodium has put industrial workers in hospital. Effective hydration policy has to manage both ends 
of the range. 



2. What Has Changed in Hydration Science
Three shifts in the evidence base account for most of the difference between current guidance and what workers were 
taught a decade ago. 

2.1 The fixed daily target has been abandoned 
The “eight glasses a day” heuristic was never derived from occupational data, and no current authority endorses it for 
working populations. EFSA and NAM now publish baseline adequate-intake figures that differ by sex and by source 
(food contributes roughly 20 percent of total water intake), and both explicitly frame those figures as sedentary, 
temperate-climate starting points. [4], [5] Requirements for a worker in a hot environment are calculated from sweat 
rate, workload, clothing, and heat index — not from a fixed number of containers. 

2.2 Thirst is no longer treated as a sufficient cue 
Under heat and exertion, the thirst response lags fluid loss substantially; by the time a worker registers thirst, a deficit 
is already established. The practical consequence is that intake must be scheduled. OSHA and NIOSH both frame their 
field guidance around small, frequent volumes taken at fixed intervals rather than in response to perceived need. [1], [2] 
Between shifts, when the physiological signal is more reliable, drinking to thirst is appropriate and is, in fact, the  
safer default. 

2.3 Electrolyte guidance is narrower than the popular version 
The widely repeated claim that “water alone is not enough” overstates what the federal agencies actually say. The joint 
OSHA–NIOSH info sheet states that regular meals and snacks provide enough salt and electrolytes to replace those 
lost through sweating, as long as enough water is consumed, and that electrolyte drinks are usually not necessary. [1] 
The same document identifies the exception: where prolonged work in high heat requires fluid replacement beyond 
that, a more comprehensive plan is warranted. [1] For an oil and gas site, the practical implication is that protected 
meal and snack breaks are part of the electrolyte control, and that extended high-heat work needs a plan written with 
occupational health input rather than a case of sports drinks. 



3. The 2026 Regulatory Landscape 
The science has been stable for several years; the regulatory environment around it has not. Operators building or 
revising a hydration program in 2026 should understand three developments, because they change what a site is 
expected to demonstrate rather than what workers should physically do. 

3.1 The federal heat standard remains proposed, not final 
OSHA published its Notice of Proposed Rulemaking for Heat Injury and Illness Prevention in Outdoor and Indoor Work 
Settings on August 30, 2024, covering general industry, construction, maritime, and agriculture. The comment period 
closed in January 2025; an informal public hearing ran from June to July 2025; and the post-hearing comment period 
closed on October 30, 2025. [6] No finalization date has been set. Operators should plan on the assumption that a 
federal standard is coming eventually but should not defer program work while waiting for it. 

3.2 Enforcement has expanded even though the rule has not 
The more consequential change is on the enforcement side. OSHA's original Heat National Emphasis Program, in place 
since April 2022, expired on April 8, 2026 and was replaced days later by a revised and expanded NEP running through 
April 2031. [7] In the absence of a specific standard, OSHA continues to cite heat hazards under the General Duty 
Clause, and a growing number of states enforce their own heat illness prevention standards that apply regardless of 
federal timing. 

3.3 What the proposed rule would require 
The proposed thresholds are worth designing for now because they align closely with the protocol in Section 7 and 
because state standards are converging on similar triggers. At an initial heat trigger of 80°F heat index, employers 
would be required to provide drinking water, break areas, and acclimatization procedures for new and returning 
workers. At a high heat trigger of 90°F heat index, mandatory paid rest breaks of 15 minutes every two hours and active 
observation for signs of heat illness would apply. The rule would also require a written, site-specific heat injury and 
illness prevention plan, a designated heat safety coordinator, and acclimatization protocols covering a worker's first 
week and any return after an absence of seven or more days. [6] 

A site that already meets the practices in this paper is substantially aligned with the proposed rule. The gap for most 
operators is documentation, not practice. 



The figures below come from EFSA and NAM dietary reference values and from OSHA and NIOSH field guidance for 
work in hot environments. [1], [2], [3], [4], [5] They are two different kinds of numbers and should not be added together. 
The baselines describe total water from all sources, including food, for the general population in temperate conditions. 
The on-shift figures describe a drinking pace during heat exposure. Neither is a target for an individual worker: actual 
requirement varies with sweat rate, acclimatization, clothing, workload, and heat index, and no federal source publishes a 
daily ounce target for hot work. 

4. How Much Is Enough:  
Establishing Fluid Requirements 

Table 1. Baseline reference values and on-shift drinking guidance (US fluid ounces). Sources: [1], [2], [3], [4], [5]. 

Two operational rules follow from the table. Drink to a schedule during heat exposure rather than to thirst, at roughly 8 
ounces every 15 to 20 minutes. Do not exceed 48 ounces in any hour, or 12 quarts across a day. [1], [2], [3] 

Condition Intake Basis and notes

Baseline — women (EFSA, 2010) 

Baseline — women (NAM/IOM, 2005)

Hourly ceiling

Baseline — men (EFSA, 2010) 

On-shift drinking pace

Baseline — men (NAM/IOM, 2005)

Daily ceiling

67.6 oz/day (2.0 L) 

91.3 oz/day (2.7 L)

48 oz (10 qt) per hour 

84.5 oz/day (2.5 L)

8 oz every 15–20 min 

125.1 oz/day (3.7 L) 

384 oz (12 qt) per 24 hours

Total water from all sources, including food 

Total water from all sources, including food 

NIOSH: exceeding this can be a medical emergency 

Total water from all sources, including food 

OSHA/NIOSH; equivalent to 24–32 oz per hour 

Total water from all sources, including food 

OSHA/NIOSH: should generally not be exceeded 



Hydration policy that only pushes intake upward creates a second hazard. Drinking more fluid than the body can excrete 
dilutes the sodium concentration of the blood, a condition commonly called hyponatremia or water intoxication. NIOSH 
is explicit that this constitutes a medical emergency, and that the caution applies to sports and energy drinks exactly as it 
applies to plain water. Its stated limit is 48 ounces (1 1/2 quarts) per hour. [3] 

Joint OSHA–NIOSH guidance adds a daily bound to the hourly one, advising that workers should generally not drink more 
than 12 quarts in a 24-hour period, and noting that where prolonged work in high heat genuinely requires more than that, 
the answer is a more comprehensive fluid replacement plan rather than simply more water. [1] Over-drinking in industrial 
settings is usually well-intentioned: a worker pre-loading before a hot shift, or a supervisor pushing fluids on a struggling 
worker. That is precisely why the ceiling belongs in training alongside the minimum. 

The clinical picture is deceptive because overhydration and dehydration present almost identically in their early stages: 
headache, dizziness, nausea, confusion, weakness, and vomiting. [3] A supervisor who assumes dehydration and 
responds by pushing more plain water on an overhydrated worker will accelerate the deterioration toward seizure, coma, 
and death. Distinguishing the two requires knowing what the worker has already been drinking, not just how they feel. 

5. The Upper Bound: Overhydration 
and Exertional Hyponatremia

Table 2. Federal limits governing safe fluid intake. Sources: [1], [2], [3]. 

Prevention is straightforward once the ceiling is understood. Drink at the recommended pace rather than in large, 
infrequent volumes, observe the hourly and daily ceilings, take regular meals and snacks, and route genuinely extreme 
exposures to occupational health rather than improvising. [1], [2], [3] 

Parameter Threshold Source and operational meaning

Recommended drinking pace 

Daily ceiling 

Hourly ceiling

Overhydration syndrome 

8 oz every 15–20 minutes 

384 oz (12 quarts) per 24 hours 

48 oz (1 1/2 quarts) per hour 

Blood sodium diluted 
below normal 

OSHA/NIOSH; sustained rate of 24–32 oz per hour 

OSHA/NIOSH: should generally not be exceeded 

NIOSH: exceeding this can produce a medical emergency 

Headache, dizziness, confusion, nausea, 
vomiting; seizures, coma, death in severe cases 



Sweat carries sodium as well as water, and replacing volume without replacing solute is the mechanism behind 
overhydration syndrome. What the federal agencies recommend doing about it is narrower than the marketing around 
it. The joint OSHA–NIOSH info sheet states that regular meals and snacks provide enough salt and electrolytes to replace 
what is lost through sweating, provided enough water is consumed, and that electrolyte drinks are usually not necessary. 
[1] NIOSH adds that sports and energy drinks count toward the 48-ounce hourly ceiling in the same way plain  
water does. [3]

6. Electrolytes: What the Guidance 
Actually Says

Note: these are general-population dietary reference values, not per-shift replacement doses. No federal occupational 
source publishes a sweat-loss replacement target for industrial work; setting one for a specific operation requires 
occupational health input. 

Electrolyte Reference intake
(NAM/IOM) 

Upper limit Practical dietary sources 

Sodium 1,500 mg/day 
adequate intake 

Magnesium 310–420 mg/day 

Potassium 2,600 mg/day 
(women); 3,400 
mg/day (men) 

Calcium 1,000–1,200  
mg/day 

2,300 mg/day chronic 
disease risk reduction level 

350 mg/day from 
supplements only 

No upper limit established 
from food 

2,000–2,500 mg/day 

Prepared meals, salted snacks, electrolyte 
beverages 

Nuts, seeds, leafy greens 

Fruit, vegetables, electrolyte beverages 

Dairy, fortified products, leafy greens 

6.1 Beverage selection and salt tablets 
Where a site does stock electrolyte beverages, three cautions follow from the federal guidance. They count toward the 
48-ounce hourly ceiling, so they create no headroom above it. [3] They do not substitute for meal access, which is the 
primary electrolyte control the guidance identifies. [1] And salt tablets are not an acceptable alternative: they should be 
used only where a physician has specifically directed their use. Specific formulation criteria — sodium concentration, 
carbohydrate percentage — are not published by OSHA, NIOSH, or the CDC, so a site that wants them should obtain 
them from its occupational health provider. 

Table 3. Dietary reference intakes for the principal electrolytes. Source: [5]. 



The following controls translate the evidence above into practices that can be audited on site. They are presented in 
the order a site should establish them. 

7. Field Implementation Protocol 

Hydration stations. 
Place shaded, clearly marked stations stocked with cool potable water within reasonable walking distance 
ofevery active work area, and protect meal and snack breaks — federal guidance treats regular meals as the 
primary source of replacement salt and electrolytes. [1] Accessibility is the strongest practical predictor  
of compliance. 

Scheduled intake. 
Direct workers to consume about 8 ounces every 15 to 20 minutes during work in heat, before thirst is felt, 
which sustains roughly 24 to 32 ounces per hour. Reinforce the 48-ounce hourly ceiling and the 12-quart daily 
ceiling in the same instruction so the message is bounded on both sides. [1], [2], [3] 

Pre-shift screening. 
Check hydration status at muster rather than assuming it. OSHA and NIOSH direct that urine should be clear  
or lightly colored; dark urine signals a deficit. [1] Ask what a worker has already been drinking, not only how  
they feel. 

Acclimatization. 
Phase new hires and workers returning from leave, illness, or rotation over 7 to 14 days of graduated heat 
exposure. Unacclimatized workers account for a disproportionate share of serious heat illness cases. [2], [3] 

Work/rest cycling. 
Set work and rest intervals against measured WBGT rather than ambient air temperature, which understates 
radiant and humidity load. NIOSH publishes its recommended alert and exposure limits as WBGT curves 
plotted against metabolic workload; use those curves rather than a fixed ratio. [2] 

Training and recognition. 
Train workers and supervisors to recognize both dehydration and hyponatremia, to understand that the two 
present similarly, and to escalate rather than self-treat. Include the response protocol in site orientation and 
toolbox talks. 

Recordkeeping. 
Log heat index, work/rest schedule applied, and any heat-related incidents. This record is both a management 
tool and the evidence of due diligence in the event of an inspection or claim. 
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8. Recommendations 

•	 Drink about 8 ounces every 15 to 20 minutes 
while working in heat, before thirst is felt. 

•	 Never exceed 48 ounces in any single hour, or 12 
quarts across a day. 

•	 Take your regular meals and snacks; federal 
guidance treats them as the main source of 
replacement salt and electrolytes. 

•	 Between shifts, drink to thirst rather  
than pre-loading. 

•	 Use urine color as a self-check; aim for  
pale yellow. 

•	 Report headache, dizziness, confusion, nausea, 
or cramping immediately rather than working 
through it. 

•	 Provide cool potable water at shaded, 
accessible stations across all active work areas, 
and protect meal and snack breaks. 

•	 Build work/rest cycles from measured WBGT, 
not ambient temperature. 

•	 Run a structured 7 to 14 day acclimatization 
program for new and returning personnel. 

•	 Train supervisors that dehydration and 
overhydration present alike early on, and to 
escalate rather than treat. 

•	 Screen hydration status at muster and 
document heat-related incidents. 

•	 Do not issue salt tablets absent specific 
medical direction, and do not treat electrolyte 
beverages as headroom above the  
hourly ceiling. 

For workers: For employers and supervisors: 

Hydration in oil and gas is a bounded problem with a defined answer on both ends. Enough is a pace, not a daily total: 
about 8 ounces every 15 to 20 minutes during heat exposure. Too much is 48 ounces in an hour or 12 quarts in a day, 
and exceeding it is a medical emergency in its own right. Electrolytes matter, but the federal answer to them is regular 
meals and a written plan for genuinely extreme exposure, not a default switch to sports drinks. Sites that build those 
three ideas into station placement, meal scheduling, acclimatization, and supervisor training will see the benefit in 
fewer heat-related incidents and in the quality of decisions their crews make at hour ten of a hot shift. 

Conclusion
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Notice 
This paper summarizes publicly available guidance from OSHA, NIOSH, the CDC, EFSA, and the National Academy 
of Medicine. It is provided for general information and workforce education. It is not medical advice, and it does not 
establish or certify compliance with any OSHA standard, state heat rule, or employer obligation. Fluid and electrolyte 
requirements vary by individual and by medical condition; workers with kidney, cardiac, or endocrine conditions, 
and those on fluid or sodium restriction, should follow the direction of a clinician. Site-specific programs should be 
developed with a qualified occupational health professional. 


